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) DAY new machines are put to work 
in America’s industrial plants to manufacture 
better commodities at higher speed and lower 
cost. And each advance gives new impetus to 
our ever rising standard of living. 

To the genius of America’s machine de- 
signers goes all praise for these achievements. 

Yet without a like advancement in the 
science of lubrication, these modern machines 
would be of little benefit to industry. For no 
machine can perform without oil; and with 
each advance in machine design and speed 


comes a greater need for effective lubrication. 

To deal with the problems that grow out of 
these mechanical developments, Gulf has equip- 
ped its laboratories with instruments and ma- 


_ chines that put lubricants to the severest tests. 
Behind the scenes of American industry 


LUBRICATION 


today is a group of Gulf scientists who work 
each day to find better methods and better 
oils to lubricate machinery. No lubricant is 
placed in service in the field until it has been 
thoroughly proved as best for its purpose. 

This is why Gulf can make this pledge to 
industrial plant operators: Lubrication will con- 
tinue to keep pace with the technologic advance 
of industry. Gulf has the men, materials and 
equipment to manufacture the finest oils and 
greases for the machinery of today—and for 
the machinery of tomorrow as well. 


GULF OIL CORPORATION * GULF REFINING COMPANY * PITTSBURGH, PA. 


- Makers of Gulf No-Nox Ethyl Gasoline and Gulfpride Oil e 


Diesel Engines, Inc., 2 West Forty-fifth Street, New York, N. Y. 


Subscription rates: United States and Possessions $3.00, 
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INDUSTRIAL 
DIESEL PROGRESS for December, 1937. Volume III. No. 12. DIESEL PROGRESS is published monthly by Sw 
Rex W. Wadman, President. Acceptance: under the Act of June 5, 1934, at proskizn, New York, authorized May 14, 1935. 
Canada and all other countries $5.00 per year. Single copy price 25 cents in U. S. A., 50 cents for all other countries. , a7 


e are glad to announce the 
placing in service of the first 


Auco-Suuzer Diese. ENcINEs 


Between April, 1926, and the same month in 1936, 
we have had no technical relations with any Diesel 
engine concern in the United States, and thus for the 
first time modern Sulzer designs developed since 
1926, incorporating new features, are being applied 


to Diesel engines built in America. 


SULZER BROS., LTD. 
WINTERTHUR, SWITZERLAND 


U.S.A. Representative, 
DAVID DASSO, 


_ §0 CHURCH STREET, 
NEW YORK, NEW YORK. 
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Sentinel Oil Filter Model No. 400 as installed on the three new General Sea Foods trawlers. 


SENTINEL FILTERS PROTECT 
“WEST POINT”, “ANNAPOLIS” and “YALE” 


PECIFICATIONS for the three new General 

Sea Foods trawlers demanded the highest 
quality and performance in every respect. It is 
not surprising, therefore, to find SENTINAL 
fuel oil filters on each of the 650 hp. Cooper- 
Bessemer propulsion Diesels. Dependability 
means extra profits for owners and crew—it 
may mean the difference between life and 
death at sea. 


DEALERS 
O. Smith Johannsen Diesel Plant Specialties Co. 
50 Church Street, . 510 North Dearborn Street 
New York, N. Y. Chicago, Ill. 
Hathaway Machinery Co. 
Western Sales Co. 

200 Davis Street 
Calmes Engineering Co San Francisco, Calif. 
215 Carondelet Bldg. 
New Orleans, La. Burrard Iron Works Ltd. 
Intermountain Diesel Sales Corp. 231-235 Alexander St. 
65 West 4th, South, Vancouver, B.C. 
Salt Lake City, Utah. 
William A. Furtwangler Colit 
4 Broad St. Mexic 
Charleston, S. C. 
Captain W. J. Moloney Seaside Supply Stores 

Colman Bldg. 638 South Seaside Ave. 


Seattle, Wn. Terminal Island, California 


Sentinel Oil Filters eliminate 100% of all 
water and solids to 1/10,000 of an inch and 
have a high efficiency to 1/50,000 of an inch. 
They are therefore more than just oil strainers. 
When you want the best in oil filters, you will 
install a Sentinel. Why not write today to 
your nearest representative of Sentinel Oil 
Filters. He will be glad to furnish you with 
specific information on proper filters for your 
engine. 


DIESEL FILTER CoO. 


(INCORPORATED) 
MANUFACTURERS 


SENTINEL 
OIL FILTERS 


ASTORIA, OREGON 
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THE MEAT PACKING PLANT 


Sought... by Stahl-Meyer, famous meat packers of Brooklyn, N.Y... . the 
utmost in reliable, low cost power. Bought... by Stahl-Meyer . . . the 200, 250 
and 300 H.P. CP Diesels shown above. Typical need and typical fulfillment 

by industrial plants where power is an important factor in production and in 


profits. A survey of YOUR power requirements ... and a recommendation by 


CP Diesel Engineers . . . costs you nothing. 


ENGINE MANUFACTURERS FOR MORE THAN 30 YEARS 
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WASTE HEAT WATER HEATER EARNS 
70% OF ITS COST EACH YEAR ...... 


Since June, 1935, a 
waste heat water heater in 
the Singer Building, New 
York City, has returned 
300,000 B.t.u. per hour to 
boiler feed water. By No- 
vember, 1936—seventeen 
months after installation — 
this water heater had repaid 
its cost and has been earn- 
ing a profit of from eight 
to ten cents per hour since 
that time. 


Waste heat water heater of the ex- 
tended surface, cast iron, armored 


Waste heat from the exhaust gases of a 550 


horsepower Winton Diesel engine are cooled from element construction, operating in 
‘ conjunction with a 550 horsepower 
625 deg. F. to 180 deg. F. in passing through the te 
water heater and this heat is transferred to boiler plant of the Singer Building, New 


feed water, reducing fuel consumption. No supervision es 


of the water heater is required and no money has 
been spent on the heater since its installation except 
for external paint. The annual saving is taken at 70 
per cent of the cost of the water heater installation. 


The utilization of waste heat boilers and water 
heaters in more than a hundred Foster Wheeler instal- 
lations has provided important operating data. The 


ARSENICAL COPPER TUBE HEATERS 
. HEATING WATER 60 DEG. F. TO 160 DEG. F. 


Diesel Engines Heat Recovered B.T.U. per Hour 


opportunities for saving are sometimes not appreciated 
. 4Cycle 2Cycle 700Deg.F. 500 Deg. F. 300 Deg. F. 
until an accurate study of the plant heat balance has P,P. Gas Gas Gas 
been made. The savings may take different forms 75 45 92,000 60,800 29,600 
and the ability of compact, relatively inexpensive 150 90 165,000 109.000 53.200 
equipment to provide high economics has been devel- 200 120 212,000 140,000 68,100 
300 «180 318,000 210,000 102,500 
oped in the last few years. 400 240 427,500 282,500 137,700 
500 300 543,000 359,000 ~—175,000 
650 390 717,000 474,000 231,000 


Bulletins describing the constructions and capaci- 
ties are avail able upon request. To obtain pounds of a ao divide B.T.U. per 


Foster Wheeler Corporation d 


165 Broadway New York, N. Y. 
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Used oil sampled from the engines 
at Tipton, Indiana, on the day the 
Youngstown Miller Purifier was 
installed. 


Unretouched photograph of the 
same oil as shown opposite, when 
cleaned by Tipton’s newly pur- 
chased Y-M unit. 


MODEL GH-15 


This is not unusual performance for Y-M purifiers and shows that used oil 
need never be discarded. It is also conclusive proof that lubricating oil 
can be kept clean while in service—that engines need not operate with 
dirty oil at any time. 


Fuel dilution — acids— water — sludges — gums — abrasives — all can be re- 


moved by any size of Youngstown Miller unit. 


The Tipton engines are shown below. Mr. John Rice, Chief 
Engineer, states, “The old oil in our engines is now as 
clear as the day it was put in them. 


— 


‘ 
u ricatin 1 
= 
Instead of Thi ae You Can Have This! Be 
ns ea oO . . . ou an ave 1s 
¢ We have.........volts 


YOU'RE SURE YOU'RE SAFE 
WITH NONPAREIL DIESEL OIL 


With a substantial investment in equip- 
ment and a definite responsibility for con- 
tinuous operation at stake, it is easy to 
understand why some Diesel engine oper- 
ators hesitate to change from one brand 
of lubricant to another. Nonpareil Diesel 
Oils offer these careful operators an op- 
portunity to lower their Diesel lubrica- 
tion costs safely. 

Nonpareil has been thoroughly tried 
and tested both in the laboratory and 
under actual service conditions. Its wear- 
reducing lubricating quality and low 
carbon-forming character is assured 
through high refinement and cleanliness. 
In Nonpareil you get a clean, highly re- 
fined Diesel Oil plus a Lubrication Serv- 
ice that insures lowest cost operation 
through accurate application. 


Copr. 1937, Standard Oil Co. 


STANDA 


all your stock 


Arnorovucn, scientific examination 
of your lubrication requirements by 
a Standard Lubrication Engineer 
will show many ways in which you 
can save money, particularly on 
your stock of lubricants. 

Complicated lubricant stocks are 
hard to handle and dispense, and 
confusing to stock clerks and oilers 
alike. As a result of this confusion, 
lubrication recommendations are 
frequently ignored, definitely con- 
tributing to higher maintenance 
and lubricating costs. 


of lubes?” 


That's all we need 


since they made 
that LUBRICATION 


SURVEY!” 


A lubrication survey in your plant 
may show many instances in which 
one lubricant can replace three or 
four brands now carried. The sav- 
ing this means is evident: reduced 
stock, less waste, less handling and 
lubricating time, and above all, full 
assurance of the right lubricant for 
every job. 

Call the Lubrication Engineer at 
your local Standard Oil (Indiana) 
office. Let him tell you how a lubri- 
cation survey can bring about 
further cost reduction in your own 
plant. There’s no 
obligation. Make 
an appointment 
with him today. 


LUBRICATION 
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to New Lows i; 


O* every size and type of diesel in every kind 
of service, the BRIGGS CLARIFIER is 
making record savings in oil and maintenance 
costs. 

Why? Because the BRIGGS is not just a 
strainer, but a true filler that cleans oil . . . and 
keeps it clean . . . chemically as well as mechani- 
cally, by operating on the refinery principle of 
filtration through Fullers Earth. 


In operation, oil is forced under low pressure 


Fuel and Lube Oil Bills SLASHED 


. BRIGGS CLARIFIER ELIMINATES STUCK RINGS AND 
LVES ... SAVES OIL... REDUCES MAINTENANCE COSTS 


through Fullers Earth moulded and compressed, by 
a patented process, into a solid yet porous block 
that will not “channel’’ or shed loose particles. 


Not. only does the BRIGGS trap all the 
insolubles . . . dirt, grit and metal particles that 
accelerate engine wear, but it also absorbs the 
acids, resins and gums that develop in even the 
highest quality oils under pressure and heat. 


Sludge-forming impurities are removed before 
sludge can form; ring and valve sticking is 
practically eliminated; engine maintenance costs 


pure that it need never be changed! Doubted at 
first by many engineers, this claim has again 
and again been proved in actual service. 


And the same principle that makes the 
BRIGGS so efficient in clarifying lube oil makes 
it equally effective in keeping fuel oil clean, 
reducing wear in fuel injector pumps and pre- 
venting the clogging of injector nozzles. 


Send in the coupon below for proof of claims 
made for the BRIGGS CLARIFIER. Proof that 
under actual service conditions the BRIGGS 


Some Recent Briggs 
Installations on Diesels... 


are materially reduced, often as much as 50%. 


CLARIFIER effects material maintenance and 
The oil in fact is kept refinery-pure . . . so. oil economies. Proof of the BRIGGS’ superior 
ability to clean oil both chemically and mechani- 
cally, keep it refinery-pure. 


A 60% SAVING in “lube” oil is re- 
ported by the Alexandria Water Co., 
on this 106 H.P. De La Vergne diesel 
equipped with two Model D 100 Briggs 
Clarifiers. In 24 hour service, the oil 
consumption of this engine has 
dropped from 3% gals. per day to 
leas than 8 gals. per wk. 


“CYLINDER WEAR on the 16 x 20 
Fairbanks-Morse engines of our 
ferry ‘John M. Dennis’ was 1/1000” 
per thousand hours less than before 
. . » both engines were cleaner 

main bearing wear so little we could 
remove no liners.” Claiborne-Annap- 
olis Ferry Co. 


“OIL CONSUMPTION has been re- 
duced 60% or better, since installing 
BRIGGS CLARIFIERS on our R.D.6 
and R.D.7 Tractors,” Morauer & 
Hartzell write, “and we have also 
installed CLARIFIERS to purify the 
fuel oil; have reduced wear on t! 

pumps and also keep fuel oil clean.” 


e Packard Dredging Company 
e Standard Dredging Company 


r 
© Moore Brothers ; THE BRIGGS CLARIFIER COMPANY 
e Consolidated Terminals Ice Co. j-:3262 K Srreer, N.W. 
© Christian Heurich Brewing Company Kindly send me my FREE COPY of “Filtration Through Fullers 
i Earth” and letters from Diesel Operators. 
GGS COMPANY {| 
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“PERFECT” 


After Years 


Texaco Diesel Lubricants have proved their fitness 
for all types of Diesels. Algol or Ursa in your 
Diesels will keep them clean longer, ready to 
maintain maximum compression, and save fuel. 


ETTERS LIKE THIS—from operators of 
both large and small plants — show 
that these men have proved to themselves 
what Texaco Diesel Lubricants do in 
actual service. As a direct result of such 
performance, more Diesel h.p. in 
the U. S. is lubricated with Texaco 
than with any other brand. 


TEXAC 


Using Texaco Diesel Lubricants, 
what little carbon forms is dry, 
powdery... blows out harm- 
lessly through the exhaust. 


Trained lubrication engineers are avail- 
able for consultation on the selection 
and application of Texaco Diesel 
Lubricants. Prompt deliveries assured 
through 2070 warehouse plants through- 
out the United States. 


TEXACO The Texas Company, 135 East 


42nd Street, New York City. 


LUBRICANTS FOR 
ALL TYPES OF DIESELS 
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SEE THESE 20th ANNIVERSARY MODELS AT THE 
‘MOTOR BOAT SHOW, NEW YORK, JANUARY 7th 


Cummins Engine Company, Columbus, Indiana 
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~ Diesels are equipped 


To make bearings that will efficiently 
shoulder the heavy loads and high speeds 
of modern engines takes more than men, 
metals and machinery. It takes experience, 
too. This bearing business differs not a 
whit from any other business. There’s no 
hocus pocus in it. If the product of our 
shop gives the engine man a better and 
longer run for his money, the reason is not 


hard to find. It’s just plain savvy — the 


the plant the Garnervill@ Holling 
pany. properties, iver straw 


meriean Bear: ge. 


YorR Es eee! 


know-how that comes only from experience. 


In the Diesel field, particularly, our bear- 
ings have earned a reputation for long, 
satisfactory service. They have successfully 
met the varied requirements of all types of 
Why? 


obvious fabricating factors of men, metals 


installations. Because the three 


and machinery are backed up by a vital 


fourth . . . experience. 


| 
ere 
| 


These “Caterpillar” Diesel 
tractors employed in strip 
mining are lubricated with 
Sinclair Ten-ol and other 
Sinclair products. 


SINCLAIR 


Less than a year ago Sinclair 
introduced Ten-ol, a lubricant 

as rugged in service perform- 

ance as the “Caterpillar” Diesel engines 
for which it was developed. 

Wide acceptance put Ten-ol to the 
most convincing of tests—showdown of 
performance under the toughest oper- 
ating conditions. For example, in min- 
ing and quarrying...in road building 
-..on public projects. 

“Caterpillar” Diesel operators find 
Ten-ol increasing service hours, giving 
sustained top-notch engine perform- 


REG. U. S. PAT. OFF. 


ance, and providing full lubricating 
protection under emergency over- 
loads. That’s why it is recommended as 
a “new, outstanding Diesel engine 
lubricant” by Caterpillar Tractor Co. 

Try Sinclair Ten-ol and Sinclair 
Diesel fuel. Order them and other Sin- 
clair products from your local Sinclair 
office, or write Sinclair Refining Com- 
pany (Inc.), 630 Fifth Avenue, New 
York, N. Y. 


Copyrighted 1937 by Sinclair Refining Company (Inc.) 


SINCLAIR TEN® 
is recommended as a “new outstanding Diesel engine lubricant” by Caterpillar Tractor Co. 


Efficiency 


H™ are two more 1000 HP. 
streamlined Diesel locomotives 


which are protected against cylinder 
mal-adjustment and overheating by 
“Alnor” Exhaust Pyrometers. 


These are the new Ford Motor 
Company locomotives built by Gen- 
eral Electric Co. Each is powered 
by two 500 H.P. GN-6 Cooper-Besse- 
mer Diesels. 

Each engine is equipped with 
“Alnor” thermo-couples and served 
by an “Alnor” Portable Pyro Point 
Pyrometer. When Exhaust tempera- 
ture readings are wanted the points 


Write for Catalog 


with “Alnor’ 


of the prods are pressed against the 
exposed terminals of the thermo- 
couple of each cylinder and the tem- 
perature is instantly shown on the 
pyrometer dial. When the Pyrometer 
is not in use it is placed in an out-of- 
the-way location. 


Whether you prefer the portable 
type or the permanently mounted and 
wired type of pyrometer you will find 
in the “Alnor” line a type and style 
instrument ideally suited for the serv- 
ice whether stationary, mobile or 
marine. Prices of pyrometers start at 
$30.00, thermo-couples at $6.50 each. 


ILLINOIS TESTING LABORATORIES, Inc. 
423 North LaSalle Street . 


Testing Engineers and Manufacturers of ‘“‘Alnor’’ and ‘‘Price’’ Pyrometers 


Chicago, Illinois 


The Products of 37 Years’ Experience 


“Alnor” Pyrometers— tte Engine x-Ray 
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‘SINCE Last CALL 
THE ABOVE FIND’ 


—A Typical Beginning of some 25,000 impartial reports 
by Socony- Vacuum Field Engineers...to guide us in refining oils 
suited to actual Plant conditions 


How Socony-Vacuum 
Engineering Service can 
save money in your plant: 
1 Curb losses that boost power 

consumption and costs. 
2 Decrease maintenance. 
3 Improve production results 
by greater machine efficiency. 
4 Lower lubrication costs. 


5 Help your men find ways to 
\. devise important economies. 


in hotels across the 
country—Socony-Vacuum Field 
Engineers are writing their reports! 

News of what Gargoyle Lubricants 
did today in service. 

News of new methods...problems. 

These hard-boiled facts leave no 
loopholes. Gargoyle Lubricants 
must meet operating conditions! 


a 


Because they do—Socony-Vacuum 
“Correct Lubrication” has saved mil- 
lions in 110 different industries. Im- 
proved production. Lowered power, 
maintenance and oil costs. 


The advice of a Socony-Vacuum 
Engineer may result in surprising 
economies in yourown plant. A word 
from you will bring him there. 


CORRECT LUBRICATION 


SAVES 
MONEY 
FOR 
INDUSTRY 


* 


WADHAMS Oll COMPANY - MAGNOLIA PETROLEUN COMPANY - GENERAL PETROLEUM CORPORATION OF CALIFORNIA 
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ENW-AR-CO MOTOR 


SAFETY FIRST! 
DON’T RUN 
OTHERS DOWN 


WHITE ROSE GASOLINE 


At the Sign of the 
Boy and Slate 


THE NATIONAL REFINING COMPANY 


HANNA BLDG. 


here’s a specialized, time proved En-ar-co 


Lubricant for every purpose all through 
the plant . . . from the largest and most power- 
ful Diesel where En-ar-co Diesel Oils demon- 
strate real operating economy to the electric 
motor on the office fan! 


Each and every En-ar-co Lubricant is made to 
do its particular job in the best possible manner. 


You save when you use En-ar-co! 


CLEVELAND, OHIO 
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Above are shown the four 
1250 horsepower Nordberg 
Diesel Engines which have 
made Ponca City tax free. 
At the right is the new 2250 
horsepower unit. 


With the Nordberg Line of 
Diesels consisting of two 
and four cycle types, air 
and mechanical injection, 
crosshead and trunk piston 
construction and with a 
wide range of sizes, it is 
Possible to select the cor- 
rect engine for the service. 


\ 
0 DCW S 


NEW YORK WASHINGTON CLEVELAND © _ KANSAS cITy DALLAS — LOS ANGELES 


F OR more than ten years, Ponca City, Oklahoma, has 
attracted nation wide attention as a tax free city. No city 
taxes are levied for the maintenance of Police and Fire 
Departments, Library, Parks, Street Sanitation, etc., these 
all being paid for out of utility profits. 


In 1923, Ponca City installed its first Nordberg Diesel, a. 
1250 horsepower engine which replaced several smaller 
units. Two years later another engine was added, and two 
more in 1927, all four units of the two cycle type, with air 
injection of the fuel and constructed with crossheads. 
The latest addition to Ponca City’s power plant is a 2250 
horsepower, six cylinder engine; again two cycle, air injec- 
tion and of crosshead construction. With a total of 7250 
horsepower of Nordberg Diesels installed, Ponca City has 
one of the largest Diesel-engined municipal power plants 


in the country. 
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UEL OIL FILTRATION 


ONE MORE EXAMPLE OF 
PUROLATOR ENGINEERING 
LEADERSHIP 


Three stages of filtration in this com- 
pact Purolator insure absolutely clean 
fuel oil...dependable, uninterrupted 


service. 


1. A knife cleaning filter element in the first unit— 
where dust, tank car and hose dirt, mill scale and 
other impurities accumulate rapidly—permits fre- 
quent cleaning without removing the element 
from its case. 


2. A woolen fabric element in the second unit pro- 
vides a high degree of second stage filtration. 


3. A finely slotted metal element inside the fabric 
element gives a final refinement and protection. 


D-23) WM 


This 3-stage filter is but one of a wide range of types and sizes of Purolator fuel and 
lube oil filters designed to meet every Diesel engine development. New models are 
constantly being added to the Purolator line, and we are always prepared to work 
out new designs for special requirements. Your inquiries are invited. Motor Improve- 


ments Inc., Newark, New Jersey, Makers of 
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ALUMINU M Problem: 


A well-known Diesel engine meets specifications for horsepower 


and size, but is much too heavy for the service intended. 


| Where Weight The Solution: 


The frame is cast of Alcoa Aluminum; also main bearing caps, 


| pistons, covers, camshaft bearings and caps, and camshaft 


Must Be Saved 


Engine meets all requirements of the U. S. Coast Guard specifica- 
tions and is installed on Coast Guard cutters. Weight is reduced and 


high standards of dependability set for this service are maintained. 


Aluminum Company of America, 2141 Gulf Bldg., Pittsburgh, Pa. 
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RESSER designed this combination radial 
engine and compressor unit for compact- 
ness. That's why they selected SiisiF Bear- 

ings for the main crankshaft locations. 


@ Two-cycle gas engine and compressor 


In S806 Spherical Roller Bearings, they obtain unit built by S. R. Dresser Mig. Co. 
not only a compact bearing, but one that is se/f- 
contained, requiring no adjustment . . . that is 
self-aligning to assure full bearing capacity and 
long life. When you want the right bearing in 
the right place, come to SSF. 


SKF INDUSTRIES, INC., PHILADELPHIA, PA. 
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HORSEPOWER 


DOES A SWEET 


This 206-B P&H Crane, powered with a Waukesha- 
Hesselman Oil Engine, has been doing a sweet job for two 
years on the Godschau Sugars Plantation, Raceland, La. 
It loads cane during the harvesting and grinding season; 
cleans ditches and digs canals the rest of the year. 


Long, continuous, heavy-duty service takes an engine 
with real horsepower—built in with rugged parts not over- 
strained by over-rating. 


The engine is a 75-80 hp., 4-cyl., 6x6 HLH Waukesha- 
Hesselman, burning low cost diesel fuels. Its precisely- 
timed electric ignition gives easy starting, smoothness, 
low up-keep. Crankshaft is supported in steel-backed, 
babbitt lined bearings. Pressure oiling. Renewable wet- 
type cylinder sleeves of Waukesha “Molychrome” iron. 
Hardened exhaust valve inserts. Built-in centrifugal 
speed control governor. 


With this engine, P&H machines of the same model 
are making equally impressive service records for 
the South Coast Company and other plantation owners. 

Write for Bulletin 1000. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 
NEW YORK TULSA LOS ANGELES 
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Superior Diesel Generating Units for the Oil Fields. 


In the Oil Fields, equipment is judged 
by its ability to give reliable service 
under most severe operating condi- 
tions. Superior Diesel Engines have 
fully demonstrated this necessary 
quality in many classes of Oil Field 


Service. 


LOS ANGELES, CALIFORNIA 


HEAVY DUTY MODELS: 50 to 810 H.P., 250 to 720 R.P.M. * HIGH SPEED MODELS: 15 to 150 H.P., 900 to 1800 R.P.M. 


Indicative of the confidence of op- 
erators in Superior Diesel Engines is 
the above group of four 60 KW, vari- 
able speed, constant voltage DC Gen- 
erator Sets which provide power for 
operating a special electric drilling 
rig in one of the prominent oil fields. 


THE NATIONAL SUPPLY COMPANY 


SUPERIOR ENGINE DIVISION, SPRINGFIELD, OHIO 
PHILADELPHIA, PA. 
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ERIE 


upon 
to supply the crank- | 
shaft for this eight - 
cylinder two cycle 
Alco-Sulzer 


parts are specified by leading 
| gine builders when fine quality a anc 


at Beaumont, Texas for the Moran 3 
Towing and Transportation Company 


Rough and finished connecting rods, pis- 
ton rods, crossheads, generator and exten- 
sion shafts. Complete facilities for prompt y 
delivery on all major forged or cast steel 
elements required in the building and 
powering of every type of construction. 


ERIE FORGE COMPANY 


ERIE. PENNSYLVANIA 


crankshafts and other fo 3... 
| accurate finish are necessary. | 
rub 
| 
| 
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America’s Foremost Engine Manufacturer 


HERCULES DIESEL ENGINES 


STIMULATE AMERICAS EXPORT SALES 


The use of Diesel power for trucks and buses 
in the United States has shown a marked 
increase since the introduction of high-speed 
Hercules Diesels. Even more pronounced, 
however, is the growing demand for Her- 
cules Diesel power in foreign countries — 
where higher fuel costs place a premium 
on economical, efficient engine operation. 
Leading American manufacturers, including 
Autocar, Chrysler, Clydesdale, Diamond T, 
Federal, General Motors, Gramm, Hayes, 
Kenworth, Mack, Marmon-Herrington, More- 


land, Reo, Stewart, Studebaker, Twin Coach, 
White and others, are shipping increasing 
numbers of Hercules Diesel-powered trucks 
and buses to foreign markets. Correspond- 
ingly prominent manufacturers of marine 
power plants and agricultural, industrial 
and oil field machinery have shown equal 
preference to Hercules Diesel power for both 
domestic and export equipment, while lead- 
ing engine builders in several European 
countries have been licensed to manu- 
facture and sell these well-known engines. 


Hercules Marine Diesel Engines supplied by Kermath Manufacturing Company, Detroit, Michigan 


HERCULES MOTORS CANTON, OHIO 


Power Plants from 4 to 200 H. P. 


ENGINES 
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MACMILLAN RING-FREE MOTOR OIL 


a local Macmillan Man is 
equipped and anxious to prove to 
you that all these claims are true. 
The seven Macmillan RING- 
FREE tests make it possible for 
you to test any motor oil and see 
conclusively how RING- FREE 
lubricates better. This immediate 
improved lubrication is the key 
to reduced maintenance and oper- 
ating costs in your equipment. 


GIVES YOU BETTER LUBRICATION . . 


because RING-FREE is triple-distilled by a patented process that produces 
each S.A.E. grade without blending, compounding or adulteration in any form. 
Thus every drop of RING-FREE is a pure petroleum lubricant with all the fine 
natural characteristics unharmed. That is why it gives you the following im- 
provements in lubrication IMMEDIATELY. 


IMMEDIATELY after you put RING-FREE in the crankcase and start the mo- 
tor it penetrates to all friction points of the motor because it is not blended, thus 
containing no heavy bright stocks which are present in blended oils. 
IMMEDIATELY it coats all friction surfaces with a tougher film of oil. Oil 
that is not weakened with light neutral oils. 

IMMEDIATELY your motor is better protected against break down because 
this natural oil film is more resistant to heat and extreme pressure. 
IMMEDIATELY all friction surfaces get added protection on cold starts be- 
cause this natural oil clings to metal longer than other oils. 

IMMEDIATELY wear and lost power are decreased because this natural oil 
film lubricates better . . . thus reducing internal motor friction. 
IMMEDIATELY this friction reduction improves power, thus reducing fuel 
consumption, because less fuel is required to do the same amount of work. 
IMMEDIATELY you see evidence of increased power because your motor will 
perform better. It will accelerate faster ... deliver more power at same throttle 
setting . . . deliver more horsepower than before and increase gasoline mileage. 
IMMEDIATELY the natural carbon removal qualities of RING-FREE will 
start cleaning away carbon deposits in the motor. As this cleaning progresses it 
also improves performance, relieving stuck piston rings and sticky valves. 


MA 
MACMILLAN 


MACMILLAN 
PETROLEUM 


530 W. éth St., Los Angeles 
50 West 50th St., New York 
and El Dorado, Arkansas 


HIGHER HEAT RESISTANCE 
3. LONGER CLING TO METAL 
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JGENT 


LUBE OIL FILTERS ARE | 


t 
MIB ME 


Nugent Fuel Oil 

Filters Have 300 

Sq. In. Filtering 
Surface. 


FIG. NO. U6 HA # 


Nugent Lube Oil Fil- 

ters Have From 300 

to 15496 Sq. In. of 
Filtering Surface. 


(Just Above the Ladder are Two Nugent Oil Filters) 


PROTECTING FOUR COOPER-BESSEMER 
500 H. P. DIESEL ENGINES 


The Nugent Fuel and Lube Oil Filter has twenty times 

more filtering area, per space occupied, than most 

filters (patented). , 

This patented feature appeals to the locomotive and 

marine designing engineers for it enables them to 

install a filter having an enormous filtering capacity, 

in a very small space. 

The oil is the only thing that moves in a Nugent ; 

Filter and it does not wear out, but improves. | 
SEND FOR BULLETIN 7A 


Wm. W. Nugent & Co., Inc. Mfrs. pane 
? Oil Filters, Oiling and Filtering Systems, Telescopic Oilers, Oiling Devices, om 
"nam Sight Feed Valves, Flow Indicators, Compression Union Fittings, Oil Pumps, Etc, ‘sa 
415 N. Hermitage Ave. Established 1897 Chicago, U. S. A. 
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THE FIRST 
INSTALLATION 
STATIONARY 


AT HUDSON, MASS. 


Py 


DIESEL 
COMPACT, NEAT, and SIMPLE 


Photos of two of the most vital parts show complete 
lack of complexity in the heart of the engine. 


Alco- Sulzer modern design means high efficiency, 
smooth running, and big outputwithin limited space. 


ENGINE Division 


AMERICAN LOCOMOTIVE COMPANY 


30 CHURCH STREET, NEW YORK CITY 
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No. 9 OF A SERIES 


‘"Who will take their places?/’’ 


HESE are the men who serve you now. 

These are your employees, your busi- 
ness associates. Who will follow them? 
Who will carry on the business that you 
have founded and perpetuate the name 
and reputation you have established in 
your own industrial field? 


Think of the future. Think of the inevi- 
table law of replacements; of age giving 
way to youth, of men who have reached the 
zenith of their careers and step aside to rest 
on their laurels and watch those they have 
trained. 


Every day from worthwhile Institutions 
such as National Schools young men are 
graduating, men who can take the place of 
the oldsters who are going on. They are 
energetic young men with natural mechan- 
ical ability, ambitious, who have studied 
hard and have a definite objective. They 
are men who gave up jobs, stopped earning 
money, invested hundreds of dollars of their 
own savings because they are determined to 
enter the Diesel Industry. 


What have these men done to merit your 
consideration as replacements? First, they 


have been trained and taught at National 
Schools by experienced Diesel men, day 
after day, month after month. They have 
worked on all types of Diesel engines and 
equipment under the eyes of watchful ex- 
perts. They have the fundamental tech- 
nical knowledge and the real incentive 
invaluable to any employer. You in the 
Diesel Industry who seek loyalty and initia- 
tive in the men you hire, you who think of 
the future and shape your plans accord- 
ingly—consider these men, for they are the 
place-takers of tomorrow. 


National Schools, established in Los Angeles 
in 1905, is endeavoring to place with the 
Diesel Industry young men who have 
been carefully trained by the most prac- 
tical methods. National Schools, enjoying 
world recognition because of the character 
of its courses, its educators, and its grad- 
uates, has continued without interruption 
under the management of its founders, 
backed by a definite policy of honesty, sin- 
cerity, and worthiness of purpose. Today, 
National Schools makes available to the 
Industry men who have finished thorough 
instruction courses in Diesel and Gas En- 
gine work, Radio and Electricity. 


NATIONAL SCHOOLS 


4000 South Figueroa Street 


Los Angeles, Cali ta 


{PIONEERS OF PRACTICAL TRAINING FOR 32 YEARS} 
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DECEMBER - CONTENTS 


REX W. WADMAN 
Editor and Publisher 


FRONT COVER ILLUSTRATION — The new 1,000 
hp. Diesel switching locomotive at work in the River 
Rouge plant of the Ford Motor Company. The twin 
unit appears in the background. Both locomotives were 
constructed by the General Electric Company and each 
carries two 500 hp. Cooper-Bessemer Diesel Engines. 


TABLE OF CONTENTS ILLUSTRATION — The 
newest and largest Diesel streamliner, City of Los An- 
geles, recently delivered to the Union Pacific Lines by 
the Electro-Motive Corporation. Winton Diesels total- 
ing 5,400 hp. are installed (see page 41). 


DIESEL PROGRESS for December. 1937, Vol. III, No. 
12. Published monthly by Diesel Engines, Inc., 2 West 
45th St., New York, N. Y. Tel. MUrray Hill 2-5092. 
Subscription rates: U. S. A. and Possessions $3.00 per 
year; 25c per copy. All other countries, $5.00 per year; 
50c per copy. 


HUDSON, MASS. 

GENERAL SEA FOODS 'TRAWLERS 
STAHL-MEYER, INC. 

MODERN DIESEL LOGGING.... 

UNION PACIFIC STREAMLINERS 

TWO INDUSTRIAL DIESEL PLANTS 
FOUR-ENGINED AIRPLANES OF TODAY 
DIESEL ENGINES No. 10 (CUMMINS) 
LONDON LETTER No. 25... 


105-TON DIESEL TRUCK 
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1000 kw. Alco-Sulzer Diesel. 


General view of the engine room after installation of the new 
This brings the total number of 


generating units to five with a total capacity of 3525 kilowatts. 


HUDSON. MASSACHUSETTS 


By JOHN W. ANDERSON 


bod | EDICATED to Service.” That is the 
inscription over the entrance to the municipal 
power station at Hudson. Not that such a 
motio is unusual for a public utility power 
plant, but the prominence of its display here 
indicates to the world that the management 


is fully alive to its responsibilities. 


The Town of Hudson is situated about thirty 
miles west of Boston, a typical manufacturing 
town of about 8,500 population. However, the 
plant serves the neighboring town of Stow 
also, so that the total population served with 
electric power by this station is about 10,000. 
Lighting customers number about 3,000, and 
power customers about 200. 


While there is a considerable domestic lighting 
and street lighting load, the main load on the 
station is a power load coming from the manu- 
facturing interests in the town. These indus- 
tries include leather footwear, rubber footwear, 


high grade machines, machine tools, and wool- 
ens. All told there is a connected motor load 
of about 5,000 horsepower. The character of 
this load is well shown in the graph of the 
daily load curve; and the rapid increase in 
residential, power, and total kilowatt hours 
generated yearly as the power rates were re- 
duced is shown in the other set of curves. The 
present output of the station is over eight 
million kilowatt hours per year. 


But in order to really understand the back- 
ground for all of this, it is necessary to go 
back into a bit of history. It was in 1897 that 
the town acquired its municipal power plant. 
The privately owned steam plant and local 
distribution service were purchased, and the 
boilers and engines were moved from the 


basement of a local shoe factory to a new 
station building on the site of the present 


plant. The new station was started in 1898. 


The station grew in size as the years went by, 


George D. Noiles, Chief Engineer 
of the Hudson Municipal Electric 
Light and Power Plant. 


and in 1918 it became necessary to add a 1,000 
kw. steam turbine, which increased the total 
capacity of the plant to 2,200 kw. At the same 
time a connection was made with an outside 
transmission company line, and the station 
operated in parallel with the transmission 
line until 1928. But by 1926, the age and 
condition of the boilers and engines made it 
imperative that consideration be given to the 
power plant and the future policy of power 
generation. 


Four schemes were carefully investigated—all 
outside purchased power, a new high pressure 
steam station, a combination of these two, 
and a Diesel engine station. After eighteen 
months’ study, it was decided to build a Diesel 
station because the best outside power company 
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rate obtainable was 1.25 cents. It was figured 
that the Diesel plant could generate current 
at nine mills. The correctness of the estimates 
and the wisdom of the decision in favor of 
Diesel engines have been amply demonstrated 
by the results obtained. 


In April 1928, a contract was signed for the 
first three Diesel engines. During the station 
alterations, the power requirements were taken 
care of entirely by the outside transmission 
line. It was fortunate that this connection was 
available at the time because in addition to 
the installation of the new machinery, major 
alterations were made in the station building. 
Half of the engine room roof was raised eleven 
feet to allow for the installation of a ten ton 
traveling crane and for plenty of head room 
over the new Diesel engines. The new Diesel 
engines were started on January 1, 1929; and 
on July Ist of that same year, all connection 
with the transmission line was severed and 


the station has been on its own ever since. 


With this history in mind, the curves showing 
the kilowatt hours generated take on new sig- 
nificance. Even with the old plant, it is inter- 
esting to see how the management was able 
to reduce the average lighting rate down to 
eight cents. But observe how the rate began 
to drop again within less than a year after 
the Diesel engines started, with another drop 
of two cents a year later. The management 
believes that today they have as low an average 
rate as there is in New England. The steepness 
of the rise in the curves for kilowatt hours 
generated is now explained. 


The photographs showing the outside views 
of the old and new station buildings give some 
idea of the transformation that has taken place. 
The present building has grown out of the 
old one, and the modernizing of the machinery 
within has kept pace with the improvements 
made on the outside. 


The view of the interior of the engine room 
shows the five Diesel engines and their gen- 
erators alongside of each other in an engine 
room 80 feet long by 50 feet wide and a clear 
height of 25 feet to the roof. There is addi- 
tional floor space in an ell at one end of the 
room. 


Three McIntosh and Seymour Diesels were in- 
stalled originally. Two of them were eight 
cylinder, 17” by 24”, four cycle, air injection 
engines rated at 900 hp. each and direct con- 
nected to 615 kw. alternators. The third engine 
was a six cylinder machine of the same cylinder 
size and type, and rated at 675 hp. connected 


to a 460 kw. alternator. Thus the total in- 


stalled capacity of the original Diesel installa- 
tion was 1690 kw. 


Three years later, a fourth McIntosh and Sey- 
mour Diesel was ordered. This engine was 
placed in operation in February 1933. It is a 
six cylinder 20” by 24”, four cycle mechanical 
injection unit rated at 1200 hp. and is direct 
connected to an 835 kw. generator. This in- 
creased the total station capacity by 50 per 
cent. 


Now there is just being placed in service the 
latest engine, an Alco-Sulzer two cycle, eight 
cylinder, mechanical injection unit with cyl- 
inders 14” by 2314” and rated at 1,480 hp. at 
277 rpm. It is direct connected to a 1,000 kw. 
generator. This brings the total rated station 
capacity to 3525 kw. 


However, the firm capacity of the station (with 
the largest unit shut down) is only 2525 kw., 
and this is only a comfortable margin above 
the present peak daily load of about 2300 kw. 
The daily load curves shown in the plot 


represents the conditions of two and five years 


ago. At present, 33,000 kwhs. are being gen- 
erated daily. The number and range of gen- 
erator units available permits a very close ad- 
justment of generating capacity to station 
load. Consequently, a load factor of between 
76 and 80 per cent is obtained on the basis 
of a year’s figures. This greatly helps the sta- 
tion economy. 


The photographs showing the engine units 
bring out one striking fact very clearly, namely 
the progress made in Diesel engine design. 
Compare the general size and appearance of the 
several units. The latest engines are in the 
foreground, and the reduction in overall size 
in spite of the increase in power developed per 
unit is evident at once. In fact the latest addi- 
tion is appreciably shorter in heighth than its 
predecessors even though it has substantially 
the same length of stroke. This one point 
serves to emphasize some of the features of the 


Alco-Sulzer engine. 


This is the first stationary installation of its 
kind in the country, just as the new Moran 
tugs already described in the November issue 
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of Dieset Procress are the first marine installa- 
tions with this type of engine in this country. 
The new engine at Hudson is almost an exact 
duplicate of the Moran tug engines. The only 
differences are the very slight ones made neces- 
sary by the difference in character of installa- 


tion. 


While these Alco-Sulzer engines are of an 
entirely new type in this country, they belong 
to a family of old standing and their develop- 
ment can be traced back to the Swiss Sulzer 
two-cycle engine. The type we are describing 
here was put into normal production in 
Europe in 1932, and many engines have been 
installed in stationary power plants and in 
marine applications in different parts of the 
world. Thus they can be considered as thor- 
oughly proven, and not in any way untried 
or experimental machines. No detailed des- 
cription of the engine will be attempted here, 
because this has already been done in Dieser 
Procress for November. However, there are 
some features of the Hudson engine and the 
installation worth mentioning. 


Foremost is the Sulzer system of scavenging. 
This has been so perfected that a thorough 
clearing of the cylinders of exhaust gases and 
a full charging with fresh air is obtained. This 
is accomplished by the double row of scaven- 
ging ports, which are controlled by valves, and 
by the special shaping of the ports. As these 
ports are uncovered, the incoming air sweeps 
upward on the near side of the cylinder, is 
turned by the cylinder head, and sweeps down- 
ward and out the exhaust ports. After the 
exhaust ports are closed by the piston at the 
beginning of the compression stroke, the scav- 
enging air continues to flow into the cylinder 
through the upper ports and completes the 
charging process. Even though the scavenging 
air pressure is only about 4.5 lbs. per sq. in. 
gage, this is sufficient to give the cylinder a full 
charge. 


Consequently, these engines develop a mean 
effective pressure rating similar to that obtained 
in four cycle engines. Combine this with the 
two cycle effect and the speed at which these 
engines run, and the explanation of their 
capacity and size relative to their four cycle 


predecessors is apparent. 


The scavenging air is supplied by the tandem 
piston pump located at the far end of the 
engine from the flywheel and driven directly 
from the crankshaft. 


Individual cylinder fuel injection pumps are 
used and are located opposite their respective 
cylinders within a special enclosure at a con- 


venient height above the floor level. They 
are driven from the camshaft which runs along 
inside of the crankcase just above the crank- 
case doors, but the pumps themselves are in 
a separate compartment. They are quickly 
accessible by removing the covers along the 
side of the engine in front of them. These 
pumps are of the type where the quantity of 
fuel injected to the cylinders is controlled by 
the seating of the suction valve. The later 
the valve seats, the smaller the quantity of fuel 
injected. These pumps are controlled by the 
Woodward governor which can be seen at the 
near end of the engine just beyond the fly- 
wheel. The engine has an over-spread device 
independent of the governor set at 320 rpm. 


The control station of the engine is just 
beyond the governor, and the gageboard is 
located on the end of the cylinder block as 


shown. 


Very close attention has been given in this 
installation to the smoothness of operation of 
the unit. The engine has been carefully 
balanced, even to the placing of a small 
counter-balance weight inside of the flywheel 
rim. In order to make sure that the normal 
operating speed of the engine is well clear of 
all critical torsional vibration speeds, the gen- 


erator has been placed several feet away from 


the flywheel. This changes the location of the 
critical speeds so that the nearest of these are 
well above and below the rated engine speed. 
This arrangement gives an incidental advan- 
tage. The stator is moved towards the flywheel 
for inspection purposes, and thus it is never 
necessary to disturb the slip ring brushes or 


cables for the process. 


Since this new engine was installed in an ex- 
isting station, the general installation details 
follow the station practices. The intake air 
for the scavenging pump is taken from the 
engine room. The fitting shown on the top 
of the side of the scavenging pump acts as a 
partial muffler of the intake noise. The ex- 
haust leads upward from the header along the 
sides of the cylinders, from the middle of the 
length of the engine, and then turns horizon- 
tally and into the Maxim silencer. ‘The latter 
is located horizontally inside of the engine 
room, and the outlet pipe leads through the 
back building wall and upward outside of the 
building. 


In the station as at present arranged, the only 
intake air taken from outside the engine room 
is for the air compressors on the air injection 
engines. Staynew filters are fitted on these 
outside intakes. It is interesting to observe 
that it is never necessary to heat the station 


Exterior view of the Hudson Diesel generating plant as it ap- 
peared in 1935 when Dieser Procress first described this installation. 
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in the winter time. There is enough heat radi- 
ated from the engines and exhaust piping to 
keep the engine room comfortable. In the 
summer time, ventilation takes care of the 
heat radiated. 


The fuel oil used is Navy specifications Bun- 
ker A. It runs at about 20 Baume gravity and 
needs to be heated to about 100 degrees F. by 
the overflow jacket water in order to flow 
freely. It is supplied by Cities Service Co. by 
tank car spotted on the siding at one end of 
the station building. Motor driven Viking and 
Perfection rotary fuel transfer pumps unload 
the tank car into the two storage tanks of 
20,000 gallons capacity each located above 
ground alongside of the building, and from 
there into the two day tanks in the upper 
part of the engine room. The latter have a 
combined capacity of 400 gallons and supply 
all of the engines by gravity flow. ~ 


All of the engines are started and stopped on 
light fuel. The operation of the engines on 
the Bunker A fuel has been very satisfactory, 
although the four cycle mechanical injection 
engine gave a little trouble until the injection 
valves were water cooled. The new two cycle 
engine has oil cooled injection valves also, 
and the operation so far on this fuel has been 
entirely satisfactory. Cuno and Nugent fuel 


filters are located on the individual engines. 


Each of the later engines has its own lubri- 
cating oil system with a separate sump tank. 
Units four and five have oil cooled pistons. 
The cooling circuit is combined with the bear- 
ing lubrication circuit except that a higher 
pressure is used on the former circuit. From 
the sump tank in the basement to which the 
oil drains from the engine bedplate, the oil 
is pumped through a filter and cooler back 
to the engine systems. On the new engine, a 
Schutte Koerting filter is used and an Alco 
Products cooler. 


Lubricating oil is continually being centrifuged 
and after 2000 hours use is removed and put 
in settling tanks for further purification. There 
are three De Laval centrifugal purifiers em- 
ployed. One of these serves engine units | 
and 2; one serves units 3 and 4; and one serves 
unit 5. These purifiers operate at all times 
while the respective engine is running, or 
serves its units alternately. Texas Algol and 
Ursa are used, and a yearly average consump- 
tion figure of 1500 to 1600 kwhrs. per gallon 
of oil is obtained. 


A closed cooling water system is used on all 
of the engines. Raw water from the nearby 
Assabet River is circulated through the heat 


Modernization and expansion have not been limited to 
equipment within as is clearly demonstrated by the present 
appearance of the same building. 


exchangers. City water is circulated through 
these exchangers and through the engine jack- 
ets by Lawrence and Goulds pumps. The base 
of the chimney for the old steam plant is ar- 
ranged to collect roof drainage and act as a 
soft water tank, it overflows into a hot well. 
The soft water system is now kept full auto- 
matically by a valve and connection from the 
city mains, The jacket water heat exchangers 
are arranged for separate, series or parallel 
operation to meet all operating conditions 
with by-pass to regulate jacket water 90-100° 
F. regardless of load conditions. 


All of the electrical equipment was furnished 
by General Electric. This includes the switch- 
board, generators and exciter set. The earlier 
engines are also equipped with exciters, but 
they are held for standby service. All excita- 
tion is obtained from a motor generator set. 
Station current is generated as 60 cycle, 3 
phase, 2300 volt. 


There are eleven men in the operating crew. 
Besides the Chief Engineer, there are seven 
watch engineers and oilers, and three mainte- 
nance men. One of the watch engineers is 
a relief man to give the others one day off 
every week. 


But what of the station performance? The 
plant has been turning out an average of 12.6 
kwhrs. per gallon of fuel, and this record should 
be maintained or improved with the new en- 
gine. During shop test, the Alco-Sulzer engine 
showed a fuel consumption of 0.39 and 0.40 
Ibs. per bhp. hour at from three quarter load 
to ten per cent overload, using 28.5 Baume 
fuel with a viscosity of 37 seconds Saybolt, a 
high heat value of 19,149 Btu. per pound, 
0.837 per cent sulphur, and 33 Diesel index. 


The Light and Power department is under the 
supervision of Commissioner of Public Works, 
William P. Walsh chairman and Albert F. 
Shortsleeves, Clerk. Thomas C. Walsh is 
Manager of Light and Power Department. Mr. 
George D. Noiles is Chief Engineer of Station. 
In spite of the low rates for current, the Light 
and Power Department is paying into the 
town treasury a somewhat greater sum than 
they would pay as taxes, the cost of the plant 
has been depreciated to about two thirds of its 
original cost, and the Department credit bal- 
ance is steadily increasing. The plant is a 
real success by any standard of measurement. 


Dieser Procress told its first story of this plant 
in the June 1935 issue. This brings the account 
up-to-date, but considering the rapid growth 
in load and the latest addition to the equip- 
ment, there should be some interesting develop- 


ments in the future. 
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GENERAL SEAFOODS 


TRAWLERS 


, new, deep-sea fishing trawlers with 
many engineering principles and modernized 
equipment never before utilized in such craft, 
were recently launched at the Fore River plant 
of the Bethlehem Shipbuilding Corporation for 
General Seafoods, a subsidiary of General 
Foods Corporation. 


Mr. J. L. Alphen, Vice President and General 
Manager of General Foods stated at that time, 
“We believe these new boats represent the 
last word in scientific study of trawler con- 
struction. Heretofore, new trawlers have gen- 
erally been designed from existing ships with 
slight modifications. We, however, decided in 
advance just what performance requirements 
our ships should meet and designed them ac- 
cordingly.” 


The three new additions to this famous fleet 


were designed by John G. Alden, N.A. of 
Boston. They are equipped with Maierform 
hulls following and in accordance with ship- 
model tank tests and conform to the highest 
classification of the American Bureau of Ship- 
ping. All three are exactly alike and have the 
following principal dimensions: Length 146 
feet, 8 inches over all; moulded beam 26 feet; 
moulded depth 14 feet, 4 inches. Speed is 
12 knots under fair weather conditions and 
carrying an average load of 250,000 pounds of 
fish and ice. This will cut the average length 
of a round trip to the fishing banks from 
eleven to nine days. The three vessels repre- 
sent a total investment of approximately 
$800,000.00. 


The Cooper-Bessemer Corporation furnished 
the Diesel engines for these boats equiping 
each with a 650 hp. main propulsion unit of 


six cylinders and a four cylinder, 140 hp. unit 
driving a Diehl generator supplying power to 
the large trawl winch. Two four cylinder, 40 
hp. Lister Diesels also connected to Diehl 
generators furnish miscellaneous auxiliary 
power. The main propulsion engines are di- 
rectly connected to the propellers through 
Kingsbury thrust bearings. Other engineroom 
equipment of special interest includes Weston 
electrical tachometers, Viking motor-driven 
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fuel oil-ballast pumps, Willard storage batter- their construction, asked captains, engineers to crew and ship. To improve working and 

ies, Maxim silencers, Brown pyrometers, Picker- and fishermen of the trawler fleet for practical living conditions for the crew. To be able to 
» ing governors, and DeLaval general service suggestions to produce maximum fishing effi- fish deeper than any other trawler had ever 

water pumps. The fuel-ballast pumps previ- ciency plus additional crew comforts. fished before off the Grand Banks. To have 

ously mentioned enable the engineer to trans- ample, dependable power under all circum- ; 
P fer fuel oil from any of the three tanks to “The specifications with which we started”, Mr. stances. THESE SPECIFICATIONS HAVE 

any other tank and thus trim ship to suit all Alphen continued, “were: To bring into port BEEN MET.” ‘Thus Gloucestermen continue 

conditions of loading. Particular attention a quarter of a million pounds of fish of highest to “go down to the sea in ships”, in the 

has been paid to accessibility of all engine- quality despite weather conditions, at as high Annapolis, West Point and Yale and Diesel 

room equipment. Both main and auxiliary a rate of speed possible consistent with good engines continue to make their trade more 

Diesels are accessible from either port or star- operating economy and safety. To be able to profitable, more comfortable and safer. Gen- 


board side. All arrangements have been made fish in extreme weather conditions with safety eral Sea Foods Corp. is to be congratulated. 


First of the three new Cooper-Bessemer 
Diesel trawlers on successful trials. 
Control station of the 650 hp. propul- 
sion engine at left and, above, the 140 
hp. auxiliary. 


; for maintenance with minimum time and 
) trouble. 

y i Returning to the design of these vessels brings 
y | to note a situation unique in fishing annals. 
, For probably the first time, the fishermen, 
. themselves, were consulted during the planning 


' phase. General Seafoods, feeling that since 
; the crews participated in the profits of their 
boats and therefore were vitally interested in 
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STAHL—MEYER.,. 


sires to the space available, Stahl- 
Meyer, Inc., are finding their new Diesel plant 
the answer to their power problem. Other in- 
dustrial plants, whether in the same line of 
business or not, may well study this installa- 


tion closely. 


Stahl-Meyer are widely and favorably known 
for their prepared meat products, and in their 
Brooklyn plant they need for their manufac- 
turing processes and the general operation of 
the plant, steam, hot water, refrigeration and 
electric power. Previously they had their own 
coal fired boilers for the steam and hot water 
requirements, and they purchased their elec- 
The re- 


frigerating compressors are driven by electric 


trical energy from the local utility. 


motors. 


How could they cut the cost of their electrical 
power? An investigation indicated that Diesel 
engines could do this, but where was there 
space for them without a new building? Fur- 
ther study gave the answer in the present in- 
stallation which provides a convenient and 
with minimum building 


accessible plant 


changes. 


Adjacent to the boiler room was the old coal 
bunker, served by a siding from the Long 
Island Railroad tracks that pass the plant. This 
siding rested on concrete piers in the bunker. 
So it was decided to change the boilers to burn 
oil fuel, and use the bunker space for the new 


Diesel engine room. Fortunately, the piers 


Meat Packers 


By JOHN W. ANDERSON 


were so placed that they extend only about 
one-third to one-half of the distance across the 
engine room, and they are far enough apart 
to provide ample room for the three Diesel 
units. The fuel storage tanks, one for boiler 
fuel and two for Diesel fuel, were buried under 
the floor of the garage, located on the other 
side of the boiler room from the engine room. 


The illustration shows the three Diesel gen- 
erating units of 135, 170 and 200 kw. capacity, 
respectively. In order to suit the existing 
motors installed in the plant, the Electric Ma- 
chinery generators give current at 240 volts, 3 
phase, and 60 cycles. The electric lights are 
taken care of by transformers which reduce the 
voltage to 120 volts. At the boiler end of the 
engine room there is the Roller Smith switch- 
board, fitted with the usual instruments, in- 
These 
generating units are watched very closely for 
speed control, and on the switchboard there 
is a clock operated by Edison current alongside 
There is 


also an Edison connection to the synchroscope 


cluding a Simplex voltage regulator. 


of the clock on the house circuit. 


so that the engineer can tell at any time 
whether his engines are running fast or slow. 


As can be seen from the pictures, the exciters 
for the generating units are driven by a Morse 
silent chain that is fully enclosed and auto- 
matically lubricated. 


The Diesel engines were built by Chicago 
Pneumatic Tool Co., and have 4, 5 and 6 cyl- 


INC. 


inders, respectively, being rated at 200, 250 
and 300 bhp. at 400 rpm. It is a great con- 
venience to have identical cylinder parts, yet 
the varying number of cylinders per unit 
gives flexibility in operation and makes it pos- 
sible to maintain a high load factor regardless 
of load conditions. These engines are Chicago 
Pneumatic standard units and have already 
been described in detail in the Diese ENGINE 


CaTa.oc, Volume Two, page twenty-nine. 


Each generating unit is bolted to its own con- 
crete foundation block. Although this plant 
is located in a semi-industrial district, it was 
considered advisable to take precautions against 
transmission of vibrations. Accordingly, the 
four cylinder unit is supported on Korfund 
vibro-dampers and the other two units on Kor- 
fund cork mats. Underneath these there are 
the concrete sub-bases placed in between the 
old railroad siding piers. Trenches around 
each entire block isolate it from any side 


contact. 


The air intake is from the engine room 
through Burgess filter and 
mounted on the engines at the ends of the 
intake headers. The exhaust is out from the 
end of each engine header diagonally upward 
and out through the side wall, and up through 


the Maxim silencer and riser above it. 


silencer units 


Considerable attention was given to the fuel 
system. In the corner of the engine room 
near the switchboard are the Liquidometer 
gauges for showing the quantity of fuel in the 
storage tanks, the two day tanks, the two motor 
driven Viking fuel transfer pumps, and the 
fuel supply controls. Socony No. 4 fuel is 
used, and it is delivered by tank car on the 
railroad siding, although provision is made for 
filling the storage tanks by tank truck. From the 
two 10,000 gallon storage tanks the Viking 
transfer pumps deliver fuel to the 50 gallon day 
tanks. General Electric float switch controls 
keep the tanks filled at all times. On each 
day tank there is a Magnetron gauge, indicat- 
ing the level of the fuel in the tank. 


Viking transfer pumps on the engines take 
the fue! from one of the day tanks and deliver 
it to the injection pumps. Surplus fuel and 
drips are pumped back to the day tank. The 
system is so arranged that either day tank can 
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be filled from either storage tank, and any 
engine can take fuel from either day tank. 
Of course, the returns from any engine must 
go back to the same day tank. This is accom- 
plished by a set of three-way valves, so ar- 
ranged in a group that a glarce at the posi- 
tion of the valve handles indicates whether or 
not the valves are in their proper positions. 


Clean fuel for the injection pumps is insured 
by the Nugent pressure type filters attached to 
the engines. 


The lower part of the crankcase acts as the 
lubricating oil sump. Attached to the engine 
are the pressure pump, the Groco cooler, Cuno 
filter, and the Michiana filter. A part of the 
oil is constantly bypassed through the latter for 
a thorough cleaning. In addition, there is in 
the far corner of the engine room a De La 
Vergne reclaimer for batch cleaning of the 


Socony Vacuum lubricating oil. 


General view from the switchboard 
of the three Chicago Pneumatic 
Diesels recently installed for Stahl- 
Meyer, Inc. Inset: Two of the three 
Liquidometer remote reading fuel 
tank gauges. 


A closed cooling water system is used. Main 
and standby motor driven Goulds circulating 
pumps, rated at 150 gallons at 75 feet head, 
take their suction from the surge tank over 
head in the engine room, and deliver through 
the Davis Engineering heat exchanger to the 
engine jackets. The overflow is back to the 
surge tank. Surge tank, heat exchanger, and 
circulating pump units are conveniently 
grouped against the engine room wall. Water 
comes from the engines at 160 degrees, and the 
engines operate the better for it. Raw water 
comes from an existing deep well pump, passes 
over the ammonia condensers, and through the 
heat exchanger to the roof tank for house use. 
On each engine there is a Fulton syphon ther- 
mostatic control that admits city water directly 
to the engine jackets in case of failure of the 
normal supply. 


Starting air is supplied by a Curtis compressor 
driven either by an electric motor or a Novo 


gasoline engine. The air is stored in two tanks 
adjacent to the compressor unit at the end of 
the engine room, and in two more tanks at 
the far end of the room. 


Over each engine there is an I beam and a 
Yale hoist. The Pickering governors on the 
engines are arranged for switchboard control 
for synchronizing the units. An Alnor pyrom- 
eter on the end of each engine shows the tem- 
perature of the exhaust from each cylinder. 
Viking safety controls protect each engine from 
low lubricating oil pressure or high cooling 
water temperatures. Except for the exhaust, 
all the piping and cables from the units are 
in trenches. 


The installation is conveniently and attrac- 
tively arranged. Design was by Edgar J. Kates, 
Consulting Engineer, and construction was 
under his supervision. Although the packing 
processes are not carried on continuously, 
nevertheless, a certain amount of refrigeration, 
light and power must be available at all times. 
This power plant must give central station ser- 
vice. Under the direction of Chief Engineer 
Frank Salg, it took over the load from Edison 
on October 13th. Operation of the plant has 
already been reduced to a normal routine, but 
it is a bit early to talk of operating results. 
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MODERN DIESEL 
LOGGING 


Bhicu on the green mountainside the pitch 
of the exhaust on the Diesel-powered loader 
changes a little — there is a signal, and the last 
log of the load plunks down on top of other 
similar logs. ‘The “top loader” steps down, 
carefully surveys his accomplishment, waves his 
hand. The driver of the huge Diesel powered 
truck steps on the starter, releases his brakes, 
and the load moves smoothly away down the 
steep private road that takes it to the landing. 


Big loads these — 10,000 to 12,000 feet prob- 
ably, or to give you a better idea of the size, 
from 80,000 to 100,000 pounds payload. The 
truck and its trailer weigh something like 30,000 
pounds unladen, so you see what weight you 
have to contend with. 


In spite of this, however, the load rolls smoothly 
along, at times on the straightaways the needle 
of the speedometer creeps above 30 miles per 
hour. As we approach a curve the driver moves 
his hand to the air brake valve, and we find 
this speed gradually reduced, enough to allow 
us safe passage around the curve. Some of 
these straightaways and gentle curves take us 
along for several miles, possibly averaging 7 
per cent descent — yet the brakes stay with us, 
no fading or smoking, and we wonder. Then 
we remember the 150 gallon water tank 
mounted on the back of the cab, which is 
piped to each brake by a water distributing sys- 
tem and used during these rapid descents. Darn 


smart, these loggers! 


As we glide along, the driver tells us many 
things about the interesting operation — that 
his boss formerly used large gas trucks, and 
that they used 10 gallons of expensive gasoline 
while making a trip with less load in more time 
than we are making it on 5 gallons, and that 
the savings in fuel alone amount to better than 


$250 per month while only running 150 miles 
per day per truck. He tells us also that this 
rumor about a Diesel truck not holding back 
on grades is to be discounted about 100 per 
cent, and that they have time studies in the 
office to show that the Diesel trucks make better 
time descending grades than the gas-powered 


units. 


He tells us, too, about the increased speed the 
Diesel trucks will make on the grades return- 
ing empty, and listens attentively while we ex- 
plain the Diesel principle which produces such 
high torque and gives him such lugging ability 
and increased performance. 


Soon we reach the tidewater, roll quietly up 
to a “landing” where we prepare to “dump” 
these logs into the water. We are possibly 35 
to 40 feet above, and slightly back from the 
water, and a huge slide has been prepared out 
of other logs so that the load will roll clear 
from the tide and the shallow water of the bay. 


A cable has been slung under the load — the 
men step back and a cavalcade of logs charges 
down the slip, mountains of water piling into 
the air at the shock. Soon it is over and we 
turn to find that our truck has already gone. 
Gone back for another load, and then. another 


and another. 


No hurrying, scurrying men. No particular 
excitement. Just the everyday thing here. 
These big loads are just part of the daily game 
—a very important part of it. For unless the 
logs roll through camp, the foreman tells us, he 
can’t show a profit. And they must roll through 
in volume and with a regularity that spells 
one thing all loggers strive for: CHEAP LOGS. 


Down in the bay a Diesel-powered “booming 
tug” bustles around in and out, preparing huge 


rafts of these logs; separating the cedar from 
the fir, the spruce from the hemlock; getting 
the short logs into one boom and the longer 
ones into another. It’s job is a 24 hour per 
day one; top speed all the time. 


Soon its big sister, the large Diesel tug with 
as much as 600 hp. in her, will be back for 
another “tow” for the hungry mill, which might 
be as far as 300 miles away. 


That is the romance of the transportation side 


Twenty-four such car loads per day is the production of six Cummins Diesel trucks over a 14 mile haul with heavy grades. 
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of the logging industry — all depending on the 
cheap transportatoin of the forest product to 
the mill, and then on to its ultimate consumer. 
Other transportation factors enter into this 
story of logging, too, so let’s look at them. 


Visualize a mountainside of huge fir trees, some 
measuring 12 to 16 feet in diameter at the butt 
— 200 feet high, these giants. We have to look 
“straight up” at this harvest scene that is about 
to be, for it’s all grade between us and the 
top of the ridge, 2,000 feet away — mostly up. 
We have constructed a road up this valley, and 
we are now to engage in removing the yield 
from both sides of us. Does it look impossible? 
Not with the modern Diesel logging equip- 
ment! 


Soon an army of fallers and buckers, who will 
“fall” the trees and “buck” them up into suit- 
able lengths will invade this hillside. Husky 
Diesel-powered yarders, with their many drums 
and hundreds of feet of enormous steel cable, 


will be unloaded in an opportune spot and 
their crew will take a line up into the center 
of the area, tie it securely on to a stump or 
two, and the whining Diesel engine hauls itself 
across whatever may befront it, its 60 foot 
“sled” smoothing the way until it reaches the 
pre-selected “spar tree,” which has not been cut 
down, but has been carefully “topped” and 


stripped of each and every limb. “High- 


Diesels in both loader and truck give maximum log handling economy. 


130,000 pound log load. Old steam 
railroad ties along the road testify to 
the preference for Diesel trucks. 
Above: Cummins Diesel skagit don-key 
hauling itself up mountain by its own 
cables. 


Climbers” strap on their climbing equipment 
and soon the tree is “rigged” so that a complete 
system of cable stretches from the yarder’s 
drums up to the top of the tree and out into 
the timber, then back-to the “haulback” drum. 


Soon this machine is in full operation, its 
operator answering the many signals received 
via an electric whistle mounted on top of the 
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Caterpillar Diesel loading Cummins powered truck. This combination saves the 
driver's salary in full and adds one extra load per day over gasoline operation. 


engine, and operated by a member of the crew, 
who are completely out of sight among the 
underbrush and debris from 400 to 1,500 feet 
away. One sharp whistle and the frictions grab, 
the motor revs up, and on the end of a 1% 
cable comes the log or logs that the “choker 
setters” have decided to burden it with. These 
logs are “cold decked” or piled in one large 
general pile, awaiting later handling. Maybe 
this donkey will work this “setting” a week; 
maybe longer, but soon it will again tear its 
torturous way through the fallen giants to an- 
other spar tree to repeat the performance. 


Once the logs are cold decked, several things 
can happen. In the case of truck logging it 
is quite possible that the operator will build 
a spur road right to the pile, and a Diesel 
loader will be set into operation, swinging log 
after log with lightning rapidity into the await- 
ing trucks. If it is a railroad operation, or if 
the cost of construction of a spur would be too 
high because of the difficulties encountered as 
to grade and terrain, a Diesel-powered “slack 
line” or a skidder will be employed, which will 
make use of the spar tree still left standing, and 
together with another spar tree alongside of 
' the track, where a siding has been arranged, 
will string a “skyline” which will have a car- 
riage riding on it like a bicycle upside down, 
to be pulled backward and forward by a pair 
of drums on the machine itself, while a third 
drum raises and lowers the “skyline.” Thus, 
the logs do not drag on the ground, and are 
easier to pull at the tremendous speeds that a 
skidder setting demands. Skidders are only put 
in where great production can be obtained, for 
their work is simply the one of transportation. 


Sometimes these skyline cables stretch between 
‘trees as far as 2,400 feet apart, at times trans- 


porting the production from the hillside or 
valley opposite us; over a river or a deep 
chasm; sometimes with the logs as high as 400 
feet in the air. All this to get the one all- 
important thing -CHEAP LOGS, and it takes 
economical transportation to do it. 


Originally this was done by steam units, and 
sometimes multipled engines were employed. 
But steam is rapidly finding its way out on the 
logging of the Northwest. And, for economic 
reasons, that has to be. 


A steam unit must be kept fired up all night 
long, in order to have power available the 
minute the men hit the job in the morning. 
A full-fledged engineer must be in attendance. 
There must be a fireman. Water must be sup- 
plied and sometimes this is a frightful job, 
necessitating the pumping through cast iron 
pipe from as far as half a mile away. Expen- 
sive and unnecessary with the modern Diesel. 
There is always a danger of sparks and re- 
sultant fires, and sometimes there is curtail- 
ment of production on days when the humidity 
has dropped because of this fire hazard. And 
reduced production means always increased 
overhead. Some of the steam units burned 
wood, and it was necessary to provide for that. 
Later on some burned oil, and there was a 
tremendous job of transportation to get the oil 
to the machines, especially when they left the 
track and lined themselves up the hillsides. 
They were heavy and cumbersome; their high 
boilers giving them a top-heavy influence that 
demanded far more caution in moving than 
was appreciated by the logger. 


Besides, when the engine was coming in with 
a turn of logs, the cable coiling around the 
drums kept increasing the speed at which the 
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log was coming in by increasing the diameter 
of the spool, thus necessitating more power 
from the engine. Unfortunately, this worked 
to a disadvantage for the steam engine, for the 
pressure had dropped in the boiler because of 
the demand on it. So the engine lost power 
as the demand increased, which wasn’t a healthy 


situation. 


So the steam unit finds itself on the down 
grade and new and modern Diesel power steps 
into the limelight. True, there have been more 
gasoline engines used on logging units in the 
past than Diesel, but that was because the 
Diesel engine hadn't found itself until of late. 
The lighter, higher speed, smaller dimensions 
Diesel engine of today, with its terrific power 
output and its unquestionable economy, is the 
answer to the logger’s prayer. 


This is especially true since the logging from 
now on will be confined to ‘the steeper slopes 
and the more rugged pinnacles of the fir area. 
In the early days the loggers took that which 
came the easiest, passing up the tough spots be- 
cause they could not, with the available equip- 
ment, be logged cheaply enough to compete 
with the logs gathered from the “prairies” that 
were still in abundance. Where the logging 
is to be done during the next several years will 
take power, lots of power, and the biggest per- 
centage of this power will be Diesel. 


“Donkey punchers” who have operated both 
gasoline and Diesel machines will tell you that 
there is no comparison to the lugging abilities 
of the two. The Diesel “stays with her” all the 
way in, they tell you, while the gasoline engine 
drops down in speed and necessitates the chang- 
ing of gears to a pull that will allow the engine 
to again “rev” up and produce its rated power. 
The ever-watchful logging superintendent will 
tell you that there is a lot of difference in the 
cost of cold decking with gas and with Diesel, 
especially <lace the production will be “up” on 
the Diesel machine because of its torque char- 
acteristics and resultant additional ability to 
produce logs. And the Diesel machine, while 
producing more timber per shift, uses half as 
many gallons of fuel as the gas machine, and 
fuel costs half as much as gasoline. 


Vital as is necessary the performance of the 
many methods of getting the logs piled at the 
siding awaiting loading, these would be of little 
value to the logs if there were not possible 
some some method of transportation that 
would land them at the mill at a price that 
would be competitive with other loggers and 
with other materials. As higher and higher we 

And now please turn to page 63 
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The “City of Denver” is typical of the Union Pacific’s Diesel streamliner fleet. 


UNION PACIFIC STREAMLINERS 


Ti: Union Pacific Railroad Company is 
now operating six streamlined passenger trains 
in regular service and is soon to place in ser- 
vice two more such trains, which will be the 
longest and highest powered of all similar trains 
to date. It is timely then to review the discus- 
sion of this equipment presented by F. J. 
Jumper of the Union Pacific at the recent 
Summer Meeting of the Society of Automotive 
Engineers. Much valuable experience gained 
from the operation of the earlier trains, has 
been incorporated in the latest additions to the 
fleet. (See page 27.) 


The first of these trains was a three-car articu- 
lated unit powered by a 600 hp. Winton engine 
using distillate fuel. It is now in daily opera- 
tion between Saline, Kansas, and Kansas City, 
Missouri, and is known as the City of Salina. 
With three years of service to its credit, it has 
a record of some 350,000 miles to date. 


The second train was originally built as a six- 
car unit and was powered with a Winton 900 
hp. twelve cylinder V type Diesel engine of 
their usual two cycle railway type. It was this 
train which in the fall of 1934 reduced the 
transcontinental speed record of 71 hours to 56 
hours and 55 minutes. During this run a max- 
imum speed of 120 miles per hour was attained 
and between Cheyenne and Omaha. Over the 
Union Pacific tracks the distance of 508 miles 
was made at an average speed of 85 miles per 
hour. The total fuel cost of the entire trans- 
continental trip was $83.00. 


Following an exhibition tour, this train was 
returned to its builders, the Pullman-Standard 
Car Mfg. Co. and a dining car was added. At 
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By JOHN W. ANDERSON 


the same time the power plant was rebuilt by 
substituting a Winton 1,200 hp. sixteen cylin- 
der V type engine. 


The train was named City of Portland and 
placed in service between Chicago and Port- 
land, Oregon, in June, 1935. About two months 
later, due to a train service accident, the train 
was withdrawn from service, changes made as 
the result of operating experience, and in Feb- 
ruary, 1936, the train was returned to regular 
service. The run of 2,272 miles is made in 
3934 hours and five round trips are made each 
month. At this writing, the train has rolled 
up a total mileage of about 450,000 miles. 


In May and June, 1936, two new eleven car 
trains, the City of Los Angeles and the City of 


San Francisco, were placed in service between 
Chicago and those cities for which the trains 
were named. These trains consist of a two-car 
power unit with nine articulated trailing cars - 
back of them. The City of Los Angeles power 
unit has a Winton 1,200 hp. engine in one car 
and a 900 hp. engine in the other, giving a 
total of 2,100 hp. The other train has two 
1,200 hp. engines, or 2,400 hp. total. 


These trains also make the approximately 2,300 
mile trip between terminals in 3934 hours, and 
five round trips per month. To date, each train 
has some 340,000 miles in back of it. 


In June, 1936, came the City of Denver trains, 
two of them. Each train consists of two power 
cars with a 1,200 hp. engine in each, and ten 


Appointments for passenger comfort in the new 
Diesel trains are a; modern as their motive power. 
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trailing cars—an auxiliary power and baggage 
car combined, a baggage-mail car, a baggage- 
Frontier Shack car, two articulated coaches, a 
diner-kitchen car, two articulated Pullman 
sleepers, and another sleeper articulated with 
a Pullman bedroom-observation car. 


These trains make the 1,050 mile run between 
Chicago and Denver in 16 hours westbound at 
an average scheduled speed of about 66 miles 
per hour. Eastbound the schedule is 15 hours 
and 40 minutes. Each of these trains has made 
some 400,000 miles to date. 


The illustrations in this article are of the City 
of Denver trains and typify the comfort and 
luxury afforded by the trains. In fact, their 
popularity with passengers plus the satisfactory 
operating record has encouraged the Union 
Pacific to build two seventeen-car trains which 
are to be placed in service soon. 


The new trains are the longest and most power- 
ful Diesel electric driven streamlined trains 
ever built. Each power car will be equipped 
with two Winton 900 hp. Diesel engines, mak- 
ing a total of 5,400 hp. for the train. The four- 
teen trailing cars will consist of an auxiliary- 
baggage-dormitory car, two coaches, diner- 
kitchen-diner, dormitory-club car, seven Pull- 
man sleepers and an observation-lounge car. 
These cars are divided up into five two-car artic- 
ulated units in one train and four in the other 
train. The diner-kitchen-diner unit is a two- 
car articulated affair with the kitchen-pantry 
located in the middle with different types of 
dining service on each side. Nearly 1,300 feet 
long and weighing about 1,600,000 pounds each, 
the new trains will replace the present trains 
to Los Angeles and to San Francisco. 


Whereas the power cars of the City of Denver 
trains are built of high tensile alloy steel with 
the structure chiefly riveted, the new power 
cars are of all welded design. The new trail- 
ing cars are of high strength aluminum alloy 
with the exception of the bolsters and sill cast- 
ings, which are of high tensile steel. 


The main engines are of the standard Winton 
railway Diesel type, although there are some 
detail variations among them as the result of 
experience. But all have cylinders 8” diam- 
eter by 10” stroke and are rated at 75 hp. per 
cylinder at 750 rpm. The desired power per 
engine unit is obtained by using the required 
number of cylinders arranged in V form for 
the 900 and 1,200 hp. sizes. The features of 
these engines are the unit fuel injectors, the 
uniflow scavenging system, and the welded steel 
structure used to save weight. The unit fuel 
injector consists of a combined injection pump 


and injection valve unit in the center of each 
cylinder head. The four exhaust valves are 
arranged around the fuel injector unit and 
like the latter are operated from the camshaft. 
The scavenging air enters the cylinder through 
ports uncovered by the piston at the lower end 


of its stroke. 


Each engine runs under the control of its own 
governor, and the control of the two engines 
in separate cars is affected by a remote electro- 
pneumatic system operated from the control 
station in the front cab. The engineer's throt- 
tle synchronizes the operation of the engines. 


In the earlier trains, motor driven fans took 
the air entering the engine rooms through 
grills at the front end and at the sides of the 
power cars, and sent it out through the cooling 
water radiators located in the roof of the cars. 
This gave ventilation of the engine rooms and 
cooling of the jacket water. It was found, how- 
ever, that too much dust entered the engine 
room at times, and the new trains have a sep- 
arate ceiling under the radiators in the roof to 
confine the flow of air. In each power car, 
three power driven fans take the air in through 
grilles in the roof, blow the air through stag- 
gered longitudinally finned radiator coils, and 
out through the roof sheets. All of the engines 
are equipped with air filters on the intakes 
for the rotary scavenging air pumps. 


In addition to the main Diesel electric power 
units, the power cars contain the air brake 
system air compressors, engine cooling system 
with fans, engine oil cooling systems, 64 volt 
storage batteries for starting the Diesel engines 
through low voltage windings in the genera- 
tors, steam boilers for heating the trains, fuel 
and water supply tanks, electrical control equip- 
ment, and on the new trains the blowers for 
the traction motors. ‘ 


Electric power needed for the auxiliary equip- 
ment such as heating, lighting and air condi- 
tioning, is furnished by auxiliary engine gen- 
erator units. The present trains have six cyl- 
inder, four cycle Winton Diesel engines rated 
at 100 hp. at 1,200 rpm. direct connected by 
a. flexible coupling to a 75 kva., 220 volt, 3 
phase, 60 cycle generator with a 7.5 kw. 75 volt 
exciter. The latter is also used for charging 
the battery. The City of Denver trains have 
three such units. The new trains will have two 
auxiliary units, each consisting of an eight cyl- 
inder two cycle engine with cylinders the same 
as the main power units, but for this continu- 
ous service rated at 450 hp. and direct con- 
nected to a 300 kw. generator. 


Heating boilers are of the flash tube type, oil 
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fired, and two or three per train are located in 


the power cars. This gives flexibility to meet 
varying operating conditions. Each.car has. its 
own air conditioning apparatus, motor driven, 
with power supplied from the auxiliary gen- 
erator units. 


Many special train items have been developed 
for these units. The trucks, the braking sys- 
tems, train telephone system, and headlights 
have all received attention. ‘Extra powerful 
headlights were developed, using alternating 
current power. The present trains take their 
energy through transformers, but the new trains 
have motor generator sets running on the bat- 
tery, ensuring operation of the headlights at 


all times. 


The high speed of operation and the quick 
turn-around required of these trains brought 
their own special operating problems. Each 
train carries an engineer and a fireman for 
operating the power units and the train, and 
also an electrical supervisor for caring for the 
auxiliary electrical equipment and _ circuits. 
Train crews and service crews at the terminals 
were specially trained for the new work, which 
in many ways is different from that on the con- 


ventional steam trains. 


Special arrangements were installed at division 
points for refueling, watering, etc., in order to 
reduce the delays and give more road time 
with a correspondingly lower average speed. 
Special terminal servicing facilities make it 
possible to replace a pair of car wheels in 
about 20 minutes, or an entire power truck 
in two or two and one-half hours. At the end 
of each trip, every part of the electrical equip- 
ment and running gear are carefully inspected. 
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Pistons, valves and bearings of the Diesel en- 
gines are removed and inspected after 50,000 
miles of service, which on runs such as to Den- 
ver means about every six weeks. ® 


The Coast streamliners have their engine lubri- 
cating oil changed at the completion of every 
round trip, while the Denver trains have the 
change made every two round trips. This 
means the change is made about every 4,400 
miles. The grade of oil used is SAE 50 with 
a viscosity of 87 seconds Saybolt at 210 degrees 
F. All oil drained from the engines is carefully 
reclaimed and reused. The 900 hp. engine 
requires 90 gallons for refilling, and the 1,200 
hp. engine about 104 gallons. 


The fuel used is a distillate having the follow- 
ing characteristics: Viscosity is 38 seconds Say- 
bolt Universal at 100 degrees F, a flash point 
of 150 to 190 degrees F, and an initial boiling 
point between 340 and 400 degrees F. The 
average total fuel consumption per mile, in- 
cluding main power units, auxiliary units, and 
heating boilers has proved to be: 
City of Portland — 

7 cars, 1,200 hp., 1.11 miles per gal. 
City of Los Angeles — 

11 cars, 2,100 hp., .58 miles per gal. 
City of San Francisco — 

11 cars, 2,400 hp., .54 miles per gal. 


City of Denver — 
12 cars, 2,400 hp., .48 miles per gal. 


The high thermal efficiency and the fuel econ- 
omy of the Diesel engine has brought low oper- 
ating costs, and long distance runs on a mini- 
mum quantity of fuel. This latter item is of 
prime importance on these long runs with short 
schedules. It will be interesting to watch the 
performance of the new seventeen-car trains. 


Safety, speed, comfort and economy are cardinal fea- 
tures of the new Diesel streamlined trains. Rising | 
passenger revenues attest to the success of the Union 
Pacific Lines with Diesel equipment. 
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The New Jersey Porcelain Company's plant at Trenton. 


TWO INDUSTRIAL DIESEL PLANTS 


The New Jersey Porcelain Company and Youngs Rubber Corporation 


"Baent ON, New Jersey, has long been an 
important center for industry, and this is the 
story of how two companies have solved their 
power problems. 


The New Jersey Porcelain Company manufac- 
tures a variety of procelain ware such as bath- 
room accessories, tiling, electric stove and coffee 
maker tops, refractories and porcelain parts for 
electrical fixtures. The process of manufacture 
of these parts is more complicated than the lay- 
man might suspect and has a distinct bearing 
on the power requirements for such an estab- 


lishment. 


First, the proper clay bodies are made up ac- 
cording to the needs of the final product by 
mixing several clays; the latter are obtained 
from many geographical sources and the por- 
tions of each used in the final mixture depend 
upon the characteristics of the original clays. 
The mixing is done in clay mills and in clay 
blungers (agitators to the layman). Presses 
squeeze the surplus water from these mixtures. 
Mixtures are dried by the waste heat from the 
kilns, and then are broken up in the crushers. 
Then they are wet with a hose, stacked for 
about twelve hours, ground, screened and then, 


By JOHN W. ANDERSON 


with the addition of a littl water to make 
them workable, are pressed into the shape of 
the finished article. 


Baking is done in a tunnel kiln. The unbaked 
articles are stacked on cars and intermittently 
pushed in at one end of the kiln. As one new 
car enters at one end, a car of finished material 
is pushed out at the other end. The journey 
through the kiln takes about fifteen hours. 
This part of the process is continuous for 


twenty-four hours a day the year around. 


At night power is required for lights, fans for 
the tunnel kilns and ball mills for grinding 
glazing materials. In the daytime there are 
still the kiln fans, and also the ball mills, ‘clay 
blungers, clay pulverizers and the automatic 
power presses for tile. The load is fairly steady 
except for grinding the clays. These machines 
are heavily loaded, and when starting them up 
there are some heavy power swings. There are 
four 15 hp. motors and several tens. Average 
loads run around 25 kw. at night and about 
60 kw. in the daytime, although under some 
conditions the load is greater than this. 


Formerly the power was obtained from the local 


utility company, but considerations of economy 
brought the installation of the Diesel power 
plant that has been in operation since July, 
1936. The kilns are oil fired and the plant 
is heated by steam. The stack for the heating 
boilers is evident in the picture of the plant. 


When the decision came to install the Diesel 
plant, there was the problem of finding suit- 
able space for it. In one corner of the plant 
are the heating boilers. Next along the side 
was the transformer room, where the electrical 
power cables came in from the outside. Then 
came the storeroom, ending with the shipping 
department in the near corner of the building. 
For the new Diesel power plant about 25 ft. 
of the end of the storeroom was taken next to 
the transformer room. This gave an amply 
sized engine room about 20 by 25 ft., as shown 
in the picture, and the former transformer 
room was converted into storage space for oil 
and supplies. The engine room is light and 
airy, and the space it occupies is not missed 


from storage. 


Two Type B Worthington Diesel engines were 
installed. One is a four cylinder unit rated at 
100 bhp. at 514 rpm. direct connected to a 66 
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kw. Crocker-Wheeler alternator. The other is 
a two cylinder 50 bhp. unit direct connected to 
a 33 kw. alternator. Comparing these ratings 
with the usual load figures, it is evident that 
the units operate with a good load factor at 
nearly all times. Current is generated at 240 
volts and is 3 phase, 60 cycle. Exciters are V- 
belt driven at 1,750 rpm. 


These Diesel engines are of standard Worthing- 
ton design. Of the trunk piston, four cycle, 
mechanical injection type, they are fully en- 
closed except for parts of the valve gear and 
the fuel injection system. As the illustration 
shows, these exposed parts are open for inspec- 
tion while running and for easy adjustment 
when necessary. Individual Bosch pumps and 
injection valves are used; pumps are driven 
from the camshaft, which is in the crankcase, 
but accessible by removing the cover along the 
front of the engine. 


The two Diesel units with their generators 
were installed on one large concrete founda- 
tion block. This block is insulated from the 
building floor and walls, and there is no sug- 
gestion of vibration even when standing on 
the foundation block. The installation is very 
smooth and quiet running. 


Each engine has its own air intake connection 
which comes down through the roof. An Amer- 
ican filter unit just above the roof on each 
intake protects the engine from dust in 
the air. 


The exhaust is up from the end of the engine 
header, runs along horizontally, and passes 
through the side wall to the muffler supported 
by brackets outside. The risers take the gases 
up clear of the roof line. These exhaust muf- 
flers and risers can be seen on the side of the 
building. 


The same fuel — No. 2 Tydol — is used for the 
Diesels, the kilns, and the heating boilers. It 
is stored in a 20,000 gallon underground tank 


just outside of the building, and the tank is 
filled from tank cars spotted on the railroad 
siding. For the Diesels, there is a 50 gallon 
day tank in the corner of the engine room. 
An automatic float control for the motor driven 
rotary transfer pump keeps the day tank filled 
with fuel from the outside storage tank. A 
hand pump serves as a transfer pump standby, 
and a Worthington fuel meter records the 
quantity of fuel delivered to the day tank. 


From the day tank the fuel flows by gravity 
to the injection pumps on both engines. The 
only filtering the fuel gets is the strainer in 


the storage tank and the Cuno filter on the 
engine. The cleaning handle on this is turned 
about once a day, and the body is dropped and 
cleaned about once a month. Care is used in 
handling the fuel, and this simple cleaning 
process suffices. 


These engines have their own lubricating sys- 
tems with the sump in the engine base. A 
rotary pump on the end takes the oil from the 
sump and delivers through the Cuno filter to 
the cooler on the back of the engine, and 
thence to the built-in oil ducts inside of the 
engine that distribute the oil to all of the 
bearings. Gulf oil is used. Temperature of 
oil as it comes from the sump is about 160 de- 
grees at full load. The filter is cleaned about 
every two weeks. 


An open cooling water system is used with city 
water as makeup feed. A 250 gallon tank in 
the far corner of the engine room, on the floor, 
acts as a sump. Two motor driven centrifugal 
pump units alongside, one main and one 
standby, take their suction from the sump tank 
and deliver through the engine jackets to the 
small cooling tower on the roof over the engine 
room. From the tower, the water drains back 
to the sump tank. A float controlled feed sup- 
plies city water to the sump tank as needed. 
A manually controlled connection from the 
city supply can be used for cooling the engine 
jackets in case of failure of both pumps. 


This cooling water comes off the jackets at 
about 120 degrees at full load. This city water 
supply is from the Delaware River and must 
be treated for hardness and for growth of 
algea. Chemical compounds are added to the 
cooling water regularly, and recently a screen 
has been placed in the top of the sump tank to 
cateh the sludge and algea as the water drains 


from the cooling tower. 


In the corner of the engine room with the cool- 
ing water tank and pumps are the starting air 
storage tank and the compressor set. The lat- 
ter consists of an air cooled two stage Worth- 
ington compressor arranged for both motor and 
Novo gasoline engine drive. 


Both Diesels are fitted with the following safety 
devices — high cooling water temperature, low 
water pressure, low lubricating oil pressure. An 
Edwards annunciator on the wall shows the 
engine and circuit at fault, and an alarm 
sounds out in the plant. Minneapolis-Honey- 
well instruments are used on the engine cir- 
cuits. Each engine has its own Alnor pyrom- 


eter with connections for each cylinder. 


The Roller Smith switchboard at the far end 
(in the picture) of the engine room has a Sim- 
plex voltage regulator. The Pickering governor 
on the larger engine adjacent to the board is 
adjusted by hand, but there is switchboard 
control for the smaller engine governor. The 


Two Worthington Diesels of 100 hp. and 50 hp., respectively, drive Crocker- 
Wheeler generators to furnish power at the New Jersey Porcelain Company. 
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practice when synchronizing the two units is 
to bring the smaller engine in to meet the 
larger engine. 


There is an I beam over each engine for a 
hoist for lifting the heavy parts when over- 
hauling. ‘There are a locker for spare parts 
and tools, a work bench, and testing equip- 
ment for the fuel injection valves. A spare 
cylinder head with valves, a set of piston rings, 
and a spare fuel injection valve are always kept 
on hand and in usuable condition. Exhaust 
valves get attention about every six months, 
and the fuel injection valves are inspected and 
tested about every three months. 


The normal routine is to run the large engine 
in the daytime and the small one at night. 
The engineer on watch has many other duties, 
but plans to get back to the engine room at 
least every two hours to look things over and 
fill out the log sheet. Close attention is given 
to the speed regulation of these engines be- 
cause there are several electric clocks around 
the plant. The engine room clock is com- 
pared with a wound clock alongside of it. 


The engines have made an excellent record 
for themselves to date. Watt-hour meters for 
each engine unit show the output of that unit. 
A production of about 11 kwh. per gallon of 
fuel is being obtained. On the score of de- 
pendability or economy, the Diesels have the 
edge over the previous source of power. 


Due credit for this must go to the day engi- 
neer, John Hart, who is responsible for the 
proper maintenance of the engines. He re- 
ports to Mr. F. J. Garson, Superintendent of 
the plant. Mr. J. R. Smith is President. 
The Diesel power plant at the Youngs Rubber 
Corporation, ‘Trenton, N. J., is an interesting 
example of how such machinery can be fitted 
into space available and even use existing 
equipment no longer used for other purposes. 
Of course, the primary reason for installing the 
Diesel engines was to obtain a reduction in 


power costs. 


The manufacturing processes of this company 
require heat and power. Power is needed for 
lights at night and for driving air compressors, 
ammonia compressors for refrigeration, fans 
and pumps. The heat is supplied from steam 
boilers, and incidentally, there is enough waste 
heat radiated from the processes to heat the 
building even in the winter time. Building 
heating is never a problem; rather the prob- 
lem is to keep comfortable in the summer time. 
Electric power is used, generated by the Diesel 
engines. Formerly it was obtained from the 
local utility, and the current characteristics are 
those of the utility service. 


There are two Diesel engine units installed. 
One of these has been in operation since early 
in 1935, and the other was placed in service 
about a year later. Both units are of the same 
type and size, although there are some minor 
differences between them. 


In the normal routine, the manufacturing proc- 
ess proceeds from Monday morning until the 
second following Saturday morning — twelve 
days later. Then the plant is shut down until 
the following Monday morning. Either of the 
generator units will carry the load most of 
the time, and it is loaded at just about full 
load, although at night the load is a little 
less than it is in the daytime. The majority 
of the individual electric motors are not large, 
but the air compressor and the ammonia com- 
pressor motors are. Since the ammonia com- 
pressor motor is normally operated intermit- 
tently, the practice is to shut down the air com- 
pressor temporarily while the ammonia com- 
pressor is running or start up the second gen- 
erating unit for the time being. In the sum- 
mer time, both engines are usually necessary 


for carrying the load. 


It is obvious that these engines have no sine- 
cure. They are well loaded and they must 
run continuously. But their record for de- 
pendability is better than that of the utility 
service, because of the failures of the latter 


during thunder showers. 


As the photo indicates, the engine units and 
equipment are placed along one side of the 
room in space not otherwise used. The adja- 
cent wall provides a convenient support for the 
piping, and since part of the wall is an outside 
wall, the exhaust is easily arranged. This en- 
gine room is also adjacent to the boiler room, 
which makes it convenient to have the fireman 


on watch oversee the Diesel engine. 


Each of the Diesels is a standard Worthington 
four cycle, solid injection, six cylinder engine 
rated at 150 bhp. at 514 rpm. They are known 
as Type B units and are purposely designed 
to be self-contained and easily operated and 


serviced. 


The electrical equipment for one of the units 
was furnished by the General Electric Co. and 
for the other by the Ideal Electric Co. The 
generators are direct connected and are 60 
cycle, 3 phase, 240 volt machines rated at 125 
kva. or 100 kw. at 80 per cent power factor. 
The exciters are V belt driven at 1,750 rpm. 
These exciters are placed relative to the gen- 
erators to suit the floor space available for them 


at that point. 


The switchboard is located against the wall at 
one end (the near end in the picture) and the 
control boxes for the motor driven pumps are 
on the wall alongside. Since the entrance to 
the engine room and the fuel day tank are 
near by, the layout is very convenient. As a 
further aid to convenience, the governor of the 
far engine has switchboard control for syn- 
chronizing. The near engine governor has a 


hand adjustment. 


The switchboard is fitted with the usual instru- 
ments, including watt-hour meters and a volt- 
age regulator. Transformers are fitted for pro- 
viding the normal 110 volt current for the 
lights in the factory. 


Intake air for the Diesels is taken through the 
roof with filters fitted on the inlets. The ex- 
haust passes out through the side wall to muf- 
flers supported from the wall by brackets. The 
tail pipe risers carry well up above the wall 
and roof line. The exhaust is very quiet, in 
fact, more so than is strictly necessary, since 
the plant is located in an industrial district. 


Number 2 fuel is used and is delivered by tank 
car from the railroad siding which runs along 
the side of the plant, to the two storage tanks 
buried underground across the street. These 
tanks are of 6,000 gallons each and, although 
completely covered with earth, the axis of them 
is very little below street level. Inside of the 
plant, the engine room floor is several feet be- 
low the street level, and the transfer pump is 
at such a height that the suction lift is never 
more than a few feet and when the tanks are 
well filled there is a suction head. 


The fuel transfer pump is belt driven from 
the motor, and the control is a push button. 
During the filling operation, the operator must 
hold his finger on the button. This filling 
operation takes only a minute or so, and it 
directs the attention of the operator to the fuel 
supply situation. On the side of the tank is 
a pointer operated by a cord over a pulley over- 
head from a float in the fuel day tank. The 
quantity of fuel pumped each time is recorded 
on the log sheet and this gives a record of the 


fuel consumption. 


From this 50 gallon day tank, the fuel flows 
by gravity to the Cuno filter and the individual 
cylinder Bosch injection pumps on each engine. 


Each engine has its own lubricating system 
which supplies all of the engine bearings. The 
sump is in the engine base, and the rotary 
pump on the end of the engine takes its suc- 
tion from there and delivers through the filter 
to the bearings. There are no oil coolers on 
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these engines, and the temperature of thd oil 
as it comes from the sump under full load con- 
ditions is about 160 degrees. It is the practice 
to drain the engine crankcase about every 
month of operation. No makeup is added dur- 
ing this period and it is found that about half 
of the oil has been used. After filtering, the 
oil is used again with the necessary additions 
of fresh oil. About a drum of Gulf Parvis F 
lubricating oil is used per month. 


A closed cooling water system is employed. 
Treated and filtered city water is used in the 
engine jacket circulating circuit. It is circu- 
lated by a motor driven Worthington centrif- 
ugal pump unit mounted on the wall back of 
the engines. There is a special connection from 
the city mains for use in an emergency, 


This soft water is cooled in the old shell and 
tube condenser formerly used for an ammonia 
refrigerating system that was otherwise removed 
before the Diesels were installed. This former 
condenser stands vertically at the end of the pit 
at the end of the engine room, and can be seen 
in the distant background of the photo. This 
heat exchanger is well adapted at the same time 
to act as a sump for the soft water circuit and 
the level of the water in it is high enough to 
provide a suction head on the circulating 
pump. Overflow temperature from the engine 
runs at about 110 degrees. 


Raw water from the creek near by the plant 
is circulated through this heat exchanger also. 
A motor driven centrifugal pump provides the 


circulation. 


Starting air is furnished either from the plant 
system or from the compressor set located just 
the other side of the engine room wall in the 
boiler room. This compressor set is the stand- 
ard Worthington unit of this size with an air 
cooled Worthington compressor driven by a 
motor with a gasoline engine as a standby. 
The starting air is stored in three flasks located 
against the engine room wall back of and be- 


tween the engines. 


Each engine is fitted with a low lubricating 
oil pressure alarm, a low pressure cooling water 
alarm, and a high temperature cooling water 


A pair of 150 hp. Worthington Diesels, one driving a G.E. generator and the 
other an Ideal, supply current for the Youngs Rubber Corporation shown below. 


alarm. There is also an Alnor pyrometer on 
the back of each engine with a connection in 
the exhaust from each cylinder. Temperature 
at full load runs a little over 600 degrees. On 
the frame of each of the generators and on the 
caps of the ring oiled outboard bearings there 
are also thermometers. The plant is well 
equipped with instruments for watching its 
performance and checking its operation. 


There is an I beam over the engines to give a 
means of lifting the parts during inspection 
and overhaul. The usual fuel injection valve 
testing equipment and quota of spares and tools 
are on hand. The general supervision of the 
Diesel engines is under the maintenance engi- 
neer for the plant. He is responsible for all 
of the mechanical equipment throughout the 
plant and handles the Diesels along with the 
other items. Actual operation of the engines 
is taken care of by the fireman on watch. He 
starts and stops the engines as necessary, fills 
out the log sheet, keeps the fuel day tank filled, 
in addition to operating the steam boilers. 


These Diesel units have proven themselves in 


every way. They have been dependable and 
have not given any trouble. And they have 
lived up to the anticipated economies. These 
engines will have completely paid for their 
cost of installation in about three years from 
the start of operation from the out of pocket 
savings in electrical power costs. 


These two installations bring out several inter- 
esting points of vital importance to the owner 
of any plant using electric power. 


First, the dependability of Diesel operation has 
been proven to these plant owners by their 
own experience. Note that in both cases, con- 
tinuity of power was important to them on 
account of the nature of their manufacturing 
processes. And one owner installed his sec- 
ond Diesel on the basis of the satisfactory per- 
formance of the first engine. The Diesel plant 
gave the factories a character of service equiva- 
lent to and even better than that formerly 
supplied by the utility. 


Second, the new machinery was installed in 
existing space not otherwise used. The lay- 
out in each case was adapted to the shape of 
the space available, and no new building con- 
struction was necessary. The cost of the new 
plant totalled only the machinery, its installa- 
uon, and minor building changes. 


Third, the new power plants are rapidly pay- 
ing for themselves out of savings in power 
costs. After that, power costs will equal oper- 
ating costs. 
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DIESEL ENGINED! The “Nordmeer” on the catapult of the 
M.S. “Schwabenland,” built for Deutsche Lufthansa of Germany. 


FOUR-ENGINED AIRPLANES OF TODAY 


M OST people who are interested in Diesel 
aeronautics are acquainted with the four-en- 
gined Hamburger Ha 139 seaplane designed for 
transatlantic airmail service, as represented by 
the Nordmeer at the head of this aricle. On 
the opposite page is another four-engined sea- 
plane, the Mercury, designed for the same pur- 
pose. While the Diesel-engined Nordmeer is 
launched into the air from a catapult, the gaso- 
line-engined Mercury is to be carried high into 
the air on the back of a huge flying boat and 
then cut loose to continue its journey. In both 
cases the object in launching these mailplanes 
other than from the water is to enable them 
to attain flying speed with maximum _ loads 
of fuel and mail with minimum take-off risk. 


By PAUL H. WILKINSON 


The composite planes—the Mercury and the 
Maia — are the products of the well-known firm 
of Short Bros. of Rochester, England, builders 
of the “Empire” type flying boats for Imperial 
Airways. At the start of their flight, both 
planes are locked together and are under the 
control of the crew of the lower unit. Although 
their combined weight is 47,500 Ibs., they are 
lifted to an altitude of 10,000 ft. by the 3.980 
hp. developed by their eight engines in less 
than 8 minutes. Then the lower unit relin- 
quishes control of the upper unit and when 
the pilot of the latter is ready, he cuts loose 
and soars away from the supporting plane. 
This procedure, of course, has similar results 
to that of refueling a plane in the air after it 


has taken off with maximum payload and mini- 


mum fuel load. 


The comparative table shows that while the 
German plane is considerably larger and 
sturdier than its British rival, its wing and 
power loadings are about the same. Another 
point of interest is that, although the Nordmeer 
has nearly double the horsepower of the Mer- 
cury, nevertheless, it carries only about 50 per 
cent more fuel. Assuming the fuel cost to be 
$0.08 and $0.20 a gallon, respectively, for the 
Diesel-engined Nordmeer and the gasoline- 
engined Mercury, it will be seen that a saving 
of $149.58, or 51.9 per cent, is made possible 
by Diesel operation. Furthermore, while only 
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GASOLINE ENGINED! The “Mercury” pick-a-back plane on the “Maia,” built for 


Imperial Airways of Great Britain. 


860 Ibs. are available for crew and other items 
on the Mercury, the Diesel-engined plane has 
3,170 lbs. available for this purpose, which 
means that it does not have to reduce its 
operating personnel and equipment to the 
minimum —a dangerous procedure for long- 


distance flights across the ocean. 


Inasmuch as there has been a good deal of 
controversy recently about the Diesel aircraft 
engine, doubtless it will be of interest to our 
readers to hear what Mr. Arthur Nutt, Vice- 
President in Charge of Engineering, Wright 
Aeronautical Corp., has to say on the matter. 
In his article entitled “European Aviation En- 
gines” published in the July, 1937, issue of the 
S.A.E. Journal, Mr. Nutt (who is a well-known 
figure in the gasoline airplane engine field) 
contends that in order to evaluate them, the 
Junkers “Jumo” 205-D engine of 700 hp., 
weighing 1.63 lbs. per hp., or 2.2 Ibs. complete, 
should be compared with an air-cooled gaso- 
line engine weighing 1.4 lbs. per hp., and that 
a handicap of nearly 0.8 lb. per hp. has to be 


overcome by the Diesel. 


Mr. Nutt goes on to say: “The German Diesel 
engines apparently can cruise at about 0.03 Ib. 


per bhp.-hr. fuel consumption less than the 
gasoline engine, judging from the recent trans- 
atlantic flights, which means a saving of 600 
Ib. in a 20-hr. flight when cruising at 500 hp. 
per engine in a two-engined airplane, but 0.8 
Ib. per hp. on a 1,400-hp. airplane means 1120 


(Photograph from Wide World Photos, Inc.) 


Ibs. additional engine weight. With this handi- 
cap in weight and since most flights are shorter 
than 20 hr., the value of Diesel engines must 
be considered carefully on a payload basis be- 
fore entering into an expensive engine devel- 
opment program.” 


COMPARISON OF FOUR-ENGINED TRANSATLANTIC MAILPLANES 


Country Germany 
Type Diesel — seaplane 
Name Nordmeer 
Wing span 88 ft. 7 in. 
Length 64 ft. 0 in. 
Wing area 1,259 sq.ft. 
Empty weight 20,988 Ibs. 
Fuel 12,100 Ibs. 
Payload 1,100 Ibs. 
Crew, etc. 3,179 Ibs. 
Flying weight . 37,367 Ibs. 


Great Britain 
Gasoline — seaplane 
Mercury 
73 ft. O in. 
50 ft. 11 in. 
611 sq. ft. 
10,000 Ibs. 
8,640 Ibs. 
1,000 Ibs. 
860 Ibs. 
20,500 Ibs. 


Wing loading 
Power loading 
Engines 

Total power 


Maximum speed 


Cruising speed 
Rate of climb 
Range 

Crew 

Fuel cost 
Saving in cost 


29.7 Ibs./sq. ft. 
15.5 Ibs. /hp. 

4 Junkers “Jumo” 205-C 
600 x 4 = 2,400 hp. 

190 mph, at 11,500 ft. 

155 mph. at 11,500 ft. 

547 ft. per min. 

3,100 miles (20 hours) 

4 

1,729 gals. x $0.08 = $138.42 
$149.58 or 51.9 per cent 


33.6 Ibs./sq. ft. 

15.0 Ibs. /hp. 

4 Napier “Rapier” V 

340 x 4 = 1,360 hp. 

207 mph. at 13,000 ft. 

180 mph. at 10,000 ft. 

580 ft. per min. 

3,800 miles (21 hours) 

2 

1,440 gals. x $0.20 = $288.00 
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Now, let us get down to facts. First, Mr. Nutt 
suggested a comparison between the two en- 
gines, but failed to give his figures. Second, 
he asserted that an additional weight of 0.57 
Ib. per hp., or a total of 399 Ibs., must be 
added to the Diesel to “complete” it, but he 
did not state what this additional weight com- 
prised. Third, since it is common knowledge 
that the fuel consumption of the Junkers 
“Jumo” 205 Diesel does not exceed 0.36 lb. per 
hp./hr. at cruising speed, while the best figure 
for the gasoline engine in regular service is 0.43 
Ib., there is a fuel saving of 0.07 Ib. per hp./hr. 
in favor of the Diesel, and not about 0.03 Ib., 
as Mr. Nutt would have us believe. Fourth, 
two Diesel engines cruising at 500 hp. each 
would save at least 1,400 lbs. in fuel during a 
20-hour flight compared with gasoline opera- 
tion, and not merely 600 lbs., as Mr. Nutt 
states in his article. Lastly, with regard to the 
inference that flights of less than 20 hours’ 
duration with the Diesel engine are of prob- 
lematical value, Mr. Nutt conveniently disre- 
gards the tremendous saving in fuel cost made 
possible by the use of Diesel fuel compared 
with gasoline, thereby omitting an extremely 
important factor from his calculations. 


While it is true that practically all Diesel- 
engined flights (or of gasoline-engined craft 
for that matter) at present are of less than 20 
hours’ duration, this has not prevented a tre- 
mendous expansion in Diesel aeronautics in 
the past two years, as those who have studied 
the situation are well aware. Furthermore, 
there is no longer an appreciable weight handi- 
cap to be considered when using the Diesel 
even for short distance flights as is evidenced 
by the number of planes with this type of 
power plant now in use. It is amazing, there- 
fore, that such a well known authority as Mr. 
Nutt should have deliberately tried to belittle 
the aircraft Diesel in this manner before the 
S.A.E. and the aeronautical world, and that 
apparently nobody in this country should have 
taken the trouble to check his statements to 
determine their accuracy. 


Strange things indeed are happening to Amer- 
ican aviation these days. Although the public 
does not realize it and those connected with 
the aviation industry who have some inkling 
of the truth are practically forbidden to talk, 
our much vaunted industry, both commercial 


and military, is in a critical position. With 


Plan and sectional views 
of the 40-passenger Junkers 
Ju 90 transport: 1 — Pilots’ 
and Radio Operator's 
cabin; 2—Pantry; 
Baggage room; 4— Cloak 
room; 5—Smoking com- 
partment; 6 — Non-smok- 
ing compartment; 7 —En- 
trance hall; 8, 9 — Toilets; 
10—Cloak room; 
Mail room; 12— Baggage 
room; 13, 14, 15 — Freight 
compartments; 16 — Bag- 
gage room for crew; 17 — 
Convertable seats for stew- 
ards. 


the loss of the landplane speed record recently 
to Germany, all the major world’s aviation 
records are now in the hands of foreign coun- 
tries. England has the altitude record, Italy 
the open (seaplane) speed record and Soviet 
Russia the long distance record. Virtually all 
that is left to the United States is the non-stop 
duration record established, ironically enough, 
by a Packard-Bellanca plane equipped with a 
Diesel engine which, despite the success which 
this type of power plant has had abroad, is still 
discouraged by those entrusted with our ad- 
vancement in aviation. 


Following the lead of Europe, next year we 
may expect to see four-engined (gasoline) 
transport planes on our airlines. Other coun- 
tries already have had considerable experience 
with these planes—England with the Handley 
Page H.P.42 and Germany with the Junkers 
G 38. Meanwhile, Germany has stepped into 
the lead and soon the first of its new crop of 
giant planes will be in the service of Deutsche 
Lufthansa. The Great Dessauer, as this par- 
ticular 40-passenger Junkers Ju 90 transport is 
called, is equipped with Junkers “Jumo” 2/1 
gasoline engines of 1,100 hp. each, but it is 
expected that subsequent planes will have 
“Jumo” Diesels of about 1,000 hp. each as 
soon as they are released for commercial use. 
Although the Ju 90 is 115 ft. 6 in. from wing 
tip to wing tip and has a passenger cabin 
nearly 10 ft. wide and over 34 ft. long, never- 
theless, it is quite fast and has, in fact, a top 
speed of 256 mph. and a cruising speed of 
224 mph. 


“The Great Dessauer” (Junkers 
Ju 90), latest addition to Deutsche 
Lufthansa’s fleet. Top speed of this 
21-ton airliner de luxe is 256 mph.! 
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Both of these are Cummins Diesels. This comparison gives some idea 
of the wide variety of engine sizes of this make which are available. 


DIESEL ENGINES 


F ROM 40 to 500 hp. — that is the range for 
the Cummins line of Diesel engines. Since they 
are applied to automotive, marine, industrial 
power and railway service, the ratings for power 
and speed vary with the individual service ap- 
plications. The smallest size is a four cylinder 
unit and the largest is a V 12 for railway work 
with cylinders 7” by 10”. Intermediate sizes 
are built with 3, 4 and 6 cylinders per unit, 
depending upon the power needed and the ser- 
vice in which the engine is used. But all of 
the engines use the Cummins fuel injection sys- 
tem, all are of the four cycle type and the same 
basic mechanical design features are used 
throughout. 


The Cummins fuel injection system is unique, 
and reference to the pictures will make its 


By JOHN W. ANDERSON 


Ne. 19. CUMMINS 


This is but one of 57 engine descriptions which 
appear in the Diese ENGINE CaTatoc. See page 60. 


method of functioning quite clear. First, there 
is the gear pressure pump for maintaining a 
supply of fuel at constant pressure on the suc- 
tion of the metering plunger. The spring 
loaded pressure regulating valve in the top of 
the pump (as shown in the illustration) by- 
passes the surplus fuel not used by the meter- 
ing plunger back to the pressure pump suction. 
This insures that the metering plunger works 
under uniform conditions at all times, and 
hence gives a regular performance. For it is 
the metering plunger which carries out the 
highly important function of metering the cor- 
rect quantities of fuel required. 


Since there is only one metering plunger per 
engine, every cylinder must receive the same 
charge of fuel for a given setting of the fuel 


control. The metering plunger is driven by 
the fuel pump camshaft, which turns at crank- 
shaft speed and has as many lobes on the cam 
as there are power impulses per crankshaft 
revolution. The _ illustration shows three 
lobes, as for a six cylinder engine. However, 
the cam does not act directly on the metering 
plunger, but drives the latter through the cam 
rocker lever. On the top of this is the arc 
over which the lower end of the driving link 
for the metering plunger swings. The position 
of this driving link is controlled by the control 
link, which is connected to the governor or 
hand control. Thus the stroke of the metering 
plunger is varied to suit the fuel requirements. 


The fuel metered by the metering plunger is 
delivered through the distributor, which is 
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Diagrammatic sketch of the Cummins Diesel fuel 


injection system and 


arranged to choose the proper cylinder for each 
individual fuel delivery. This sequence is, of 
course, the same as the order of firing for the 


engine. 


The illustration shows a section through the 
fuel injector. The fuel is delivered to the 
injector during the suction stroke of that cyl- 
inder, and it enters through the check valve 
at the side, and into the space below the injec- 
In fact, the injector plunger is 
Then 
during the compression stroke of the piston, 
the hot compressed air enters through the holes 
in the bottom of the injector and, forcing its 
way through the fuel inside, gasifies it. The 
fuel check valve in the fuel feed is, of course, 
closed and prevents any pressure from getting 
back into the fuel feed line. 


tor plunger. 
making its upward stroke at the time. 


Towards the end of the compression stroke and 
just before the piston reaches top center, the 


injector plunger is driven downward by its 
cam and rocker motion. This forces the fuel 
and its gases out through the holes in the tip 
of the injector into the combustion space in 
the cylinder. The combustion chamber is 
formed in the top of the piston, and its shape 
and the fuel jets mutually conform to each 
other. 
engines is about 500 Ibs. per sq. in., 
sufficient temperature to give a very prompt 
ignition to the fuel as it is injected. The rate 
of injection, and hence to a large extent the 


Since the compression pressure for these 
there is 


PUMP CAMSHAFT TURNING 
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PRESSURE 
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method of fuel metering. 


rate of fuel combustion and the course of the 
combustion pressure line, is controlled by the 
shape of the injector cam. The maximum 


combustion pressure is held to about 625 Ibs. 


per sq. in 


In the middle of the top of the piston, there 
is a cavity known as the cup wiper. The open- 
ing in the top of it is aimed directly at the tip 
of the injector valve. During the compression 
stroke, this cavity is, of course, filled with air. 
As the piston starts downward on its working 
stroke, the air in this cup expands and creates 
a blast on the end of the injector tip. This 
not only clears the tip of any tendency to form 
carbon, but it also provides air for combustion 
and local turbulence in the vicinity of the tip, 
with beneficial results. It sweeps away any zone 
of stagnant fuel and gases in the vicinity of the 


injector tip. 


Note the copper insert set into the injector 
valve pocket in the cylinder head. This pro- 
vides for a water jacket space around the valve 
and, since the injector is set down closely into 
this insert, the injector itself is well cooled. 


The three close-ups of the fuel injector 
show the fuel charge delivered to the 
Spraytip and held suspended in the 
adapter cup, the compression stroke forces 
the hot air through the fuel charge creat- 
ing a gaseous mixture and, lastly, the 
plunger is depressed forcing the gaseous 
fuel charge directly into the cylinder. 

Bottom — Cam rocker arm which assures 
controlled injection of the fuel charge. 
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The results of this combustion system are best 
shown by a performance curve. The one here 
is for the Model HB engines and is for auto- 
motive use only, but it shows the performance 
over a wide range of speeds. For industrial 
service, this same model of engine is rated at 
a maximum speed of 1,200 rpm., and maximum 
power ratings at that speed of 55 and 85 hp. 
for the four and six cylinder units, respectively. 
All of the curves are very flat for the entire 


range of speed. 


The cylinder block and the upper part of the 
crankcase are in one piece for the entire engine. 
The illustration shows that for one of the en- 
gine models and brings out several features in 
connection with it. The cylinder liners are of 
the wet type and removable. The long studs 
on the top are for the cylinder heads. The 
opening on the end, just above the gear casing, 
is for the circulating water pump. There is a 
whole train of gears on the end. The end of 
the crankshaft and its gear can be seen driving 
the largest gear, which is on the end of the 
camshaft. The other gears are for the various 


go over the tops of these rocker assemblies. 


accessory equipment, and they are far enough 
out in the casing to provide for connection to 
the accessories as they are placed along the 
sides of the engine. The bottom view shows 
the main bearings and the crankshaft in place 
in them. These bearings are of the precision 
type. The crankshaft shown has _ counter- 
weights on every web. This is the practice for 
the models running at the higher speeds. 


Cylinder heads are cast individually for the 
largest cylinder size, in pairs for the interme- 
diate sizes, and in one piece for the entire en- 
gine for the smallest cylinder size. In all sizes 
the inlet and exhaust valves seat right in the 
head. In each cylinder there is the inlet valve, 
the injector valve, and the exhaust valve in line 
alongside of each other, and all of them must 
be operated from the camshaft. The rockers 
for this purpose, located on the top of the en- 
gine, are carried in a special assembly which 
is separate from but bolted to the top of the 
cylinder head. There are oil tight covers which 


These rockers are actuated by the push rods, 
which are entirely within the engine structure 
and rest at their lower ends on the cam 
rockers. Again these cam rockers carrying the 
cam rollers are combined in an assembly includ- 
ing a cover which bolts to the side of the engine 
frame. The cams are forged integral with the 
camshaft. 


Pistons in the larger cylinders are of cast iron, 
and in the smaller cylinders of aluminum alloy. 
The section shows how the combustion cham- 
ber is formed in the top of the piston and also 
the cup wiper. Wrist pins are full floating 
and are held in place endwise by the lock pin 
which registers with the groove around the pin 
near one end of it. Crankpin bearing shells 
are of the precision type. 


The general engine views show how the mani- 
folds and accessory equipment are arranged on 
the sides of the engines. The inlet air mani- 
fold usually is fitted with a combined silencer 
and filter. The exhaust gas manifold is water 
cooled. The fuel metering pump with distribu- 
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tor and governor all combined in one unit is 
on the front side of the engine. Note how this 
unit, the circulating water pump, the lubri- 
cating oil pump, and any others are all ar- 
ranged to be driven by the gear train at the 
end of the engine. When the unit has an 
attached radiator for cooling, the fan drive is 
combined with that for the circulating water 
pump, and both arc V belt driven from some 
shaft in the gear train. 


The lubricating oil system is quite clearly 
shown in the diagram. The sump is in the oil 
pan under the crankcase. The gear type pres- 
sure oil pump delivers through the cloth bag 
type filter to the distributing oil channels. All 
parts of the engine needing lubrication are 
cared for by the one system. One special fea- 
ture is the placing of the spring loaded by-pass 
valve in the end of the camshaft. The hollow 
camshaft is used as the distributing channel 
along the engine, and the oil escaping from 
the by-pass valve sprays the gear train at the 
end of the engine. The thrust bearing for the 
camshaft is combined with this by-pass valve. 


All of the smaller models are started by the 
usual electric motor with energy taken from 
batteries, and there is an attached generator 
for recharging the batteries. The largest cylin- 
der size is fitted with air starting. There is a 
distributor driven from the end of the cam- 
shaft with pipes to the check valves in the cylin- 
der heads. 


The mere fact that these engines are used in 
such a wide variety of service applications 
implies even wider variations in the methods 
used to adapt.the basic engine model designs 
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to the individual installations. Most of the 
variations consist of accessories or equipment 
added to the engine, but on occasion it is nec- 
essary to make changes in the engine design it- 
self. Just to mention a few of the items, there is 
the special base under the frame for use when 
bolting the engine to a concrete foundation or 
to steel skids for a portable installation. There 
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is the built-in clutch for disconnecting the en- 
gine from the load. There is the attached air 
compressor for supplying compressed air for 
the brakes in truck installations. And there are 
such items as radiators and direct power take- 
off connections to generators and belt drives, 
and the marine reverse gears for marine 


engines. 
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Lubricating oil diagram for the Cummins Model H. engine. 
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The Singer Building is outstanding as one of the world’s largest and 
most beautiful structures. In its basement, the Sharples Super Centrifuge 
is outstanding among the mechanisms which assure safe and dependable 
power to the building’s many occupants. 


The Sharples En Bloe Super Centrifuge 


This Centrifuge is especially de- 
signed for Diesel engines requiring 
continuously purified fuel and 
lubricating oil. 

The En Bloc unit consists of a 
Sharples Vaportite (fully enclosed) 
Super Centrifuge, mounted on a 
common base with two direct- 
driven gear pumps. 

The feed is automatic. Dirty oil 
is drawn to the Centrifuge, and 


purified oil is returned to the sys- 
tem or clean oil tank as desired. 

The Centrifuge motor, pumps 
and heaters are operated by one 
electric push-button control. 

This En Bloc Super Centrifuge 
is so expertly designed that time 
out for cleaning has been reduced 
to a small fraction of the time 
required to clean competitive 
machines. 


THE SINGER 
BUILDING & TOWER, 
149 Broadway,N.Y.C. 


A Sharples Super Cen- 
trifuge purifies the 
lubricating oil used in 
the Diesel engine that 
services this, the 
world’s first large 


office building. 


HIGHEST CENTRIFUGAL FORCE COMMERCIALLY AVAILABLE 


2304 Westmoreland Street, Philadelphia, Pa. 
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Motorship “Prins Albert,” the world’s fastest commercial Diesel ship. This 15,000 hp. 
vessel was recently placed in English Channel service by the Belgian State Railways. 


LONDON LETTER 


Tu: most interesting motorship to be com- 
pleted this year is unquestionably the Prins 
Albert, which has recently been placed on the 
Dover-Ostend passenger service by the Belgian 
State Railways. When this enterprising com- 
pany built the Prince Baudouin in 1934, this 
vessel represented a remarkable achievement. 
She was at that time the fastest motorship in 
the world, her Sulzer machinery developing 
16,000 Bhp. on trial and giving her a mean 
speed over the West Hinder-Ruytingen meas- 
ured mile course of 25.25 knots on displace- 
ment of 2,800 tons. This performance un- 
doubtedly created a great impression in those 
circles where the cross-Channel] vessel of any 
pretensions to speed is automatically regarded 
as a steamship. In point of fact, very few tur- 
bine-driven cross-Channel vessels can exceed 
the performance of the Prince Baudouin, while 
from the point of view of absence of standby 
losses, elimination of boiler uptakes and boiler 
rooms, she represents a distinct step forward 
and has clearly shown that Diesel machinery is 
perfectly suitable for developing the high 
speeds which are called for in the exacting 
cross-Channel services between this country and 
the Continent. 


‘The new Prins Albert, apart from the utiliza- 
tion of the Flemish spelling of her name (or 
should we say his name?), is generally similar 
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to the successful Baudouin and, like the earlier 
ship, has been built and engined by Soc. John 
Cockerill, of Hoboken, Belgium. Both ships 
are approximately the same dimensions, those 
of the Prins Albert being as follows: length 
overall, 371 ft.; length between perpendiculars, 
360 ft.; breadth, 45 ft. 10 in.; depth to shelter 
deck, 24 ft. 9 in.; load displacement, 2,800 tons; 
corresponding draught, 11 ft. 3 in.; gross ton- 
nage, about 3,300 tons; service speed, 22 knots. 


In general layout the two vessels are broadly 
similar. The practice of having a separate 
auxiliary engine room has been followed in the 
new ship, this feature of the Prince Baudouin 
having also been followed in certain other suc- 
cessful cross-Channel motorships, notably those 
of the Ulster Monarch class, which run between 
Liverpool and Belfast. It is in the main ma- 
chinery where the principal difference between 
the two vessels lies, although in both cases the 
designed aggregate output of the Sulzer-type 
main engines is 15,000 Bhp. with a maximum 
power of 17,000 Bhp. In the Baudouin pre- 
vious Sulzer practice was followed inasmuch 
as separate motor-driven turbo-blowers sup- 
plied the scavenging air; this arrangement has, 
of course, been used in a considerable number 
of Sulzer marine Diesel engines of high and 
moderate power, although the tendency of the 
famous Swiss firm has in recent years been 
towards the use of reciprocating scavenging 
pumps driven off the engine itself. In the 


Prins Albert a complete departure from Sulzer 


tradition has been made in utilizing a separate 
scavenging pump for each cylinder. These 
pumps are of normal construction, each being 
driven from its proper crosshead by means of 
rocking levers and links. In this way the length 
of the twelve-cylinder main engines is kept as 
short as possible, while the elimination of the 
three large scavenging air blowers which are 
installed in the auxiliary engine room of the 
Baudouin has allowed a useful saving in total 
machinery space. Moreover, when it is recalled 
that each of these electric-motor-driven blowers 
is capable of producing something like 480 
cubic metres of air per minute at 2,250 rpm., 
it will be appreciated that their elimination 
has enabled the Diesel-generator sets to be re- 
duced in size to an appreciable extent. Fur- 
thermore, as electric heating is used in the 
earlier ship a considerable amount of current 
is required for this purpose. Actually the aux- 
iliary Diesel-generator sets in the Prins Albert 
comprise three 200 kw. sets in addition to a 
small 10 kw. generator compressor set, as 
against four 480 kw. sets in the Baudouin. The 
net result of these interesting changes in engine 
room layout and machinery has meant a re- 
duction in the length of both the main engine 
room and the auxiliary compartment; the 
length of the two engine rooms in the Prins 
Albert is 52 ft., as against 65 ft. in the first 
vessel. Furthermore, by moving the machin- 
ery forward a few frame spaces, better accom- 
modation has been provided in the second-class 
saloon, which is aft of the main engine room. 
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Space does not allow of our giving a full de- 
scription of the Sulzer type engines as installed 
in the Prins Albert, which were built at the 
Seraing works of Cockerill, in close collabora- 
tion with Sulzer Bros., of Winterthur. Not- 
withstanding the fact that these engines are of 
low overall height and low weight — actually 
they are appreciably under 50 lbs. per Bhp. — 
the crosshead principle has been adopted, as 
in the case of the Baudouin’s machinery. Each 
engine has twelve cylinders, 22.9 in. in diam- 
eter by 33.1 in. stroke, with a normal rating of 
8,500 Bhp. at 268 rpm.; the normal service out- 
put is 7,500 Bhp. per engine at 257 rpm. The 
piston speed, it will thus be seen, is in the 
comparatively high region of around 1,500 ft. 
per minute, although the mean indicated pres- 
sure at service rating is no more than 90 lbs. 
per sq. in.; the mechanical efficiency at full 
load should be rather better than 75 per cent, 
having regard to the fact that each engine 
drives its own forced lubrication pump and 
twelve scavenging pumps. 


In order to achieve a low weight per Bhp. 
considerable use has been made of light-weight 
materials; thus the connecting rod is scien- 
tifically lightened and the four-shoe crosshead 
is likewise of light construction. The piston 
rod is bored throughout its entire length and 
is also relatively light in weight. A bi-metal 
piston is used with a forged steel ribless crown 
and a thin cast iron skirt. In the Baudouin 
sea-water cooling is used for the pistons, but in 
the new ship lubricating oil is the cooling 
medium —a real improvement in the writer's 
opinion. 


The main engine controls are arranged at the 
forward ends at engine room floor level. De- 
spite the space economy which has been 
effected in the engine rooms there is no im- 
pression that the auxiliaries have been crowded 
into the available space. Most of the engine 


room auxiliaries, such as cooling water, 
standby, lubricating oil and other pumps are 
motor driven, most of them, including the 
Sharples centrifugal purifiers, being of British 
manufacture. There is also a Cochran heating 
boiler installed in the auxiliary engine room. 


The three auxiliary engines are eight-cylinder 
Sulzer four-stroke cycle locomotive type Diesels, 
the employment of which has proved success- 
ful in the Baudouin. Thus, the weight and 
space saving which their use has made possible 
has been thoroughly justified in practice. The 
whole of the machinery casings and bulkheads 
in the Prins Albert have been treated with a 
sound-deadening cork slab preparation, which 
undoubtedly has effected a considerable im- 
provement in this direction. Furthermore, in 
the new ship double exhaust silencers have 
been provided and, despite this added resist- 
ance, the back pressure is no more than 4 in. 
of water. 


Extensive trials were carried out with the new 
ship in the North Sea, when it was found that 
she maneuvered excellently and generally be- 
haved in an exemplary fashion. A maximum 
speed of 2514 knots was reached, which is 
slightly better than that of the Prince Bau- 
douin, and the reduction in noise and vibra- 
tion in all parts of the accommodation was 
favorably commented upon. There seems little 
doubt that the all-round excellence of this new 
cross-Channel motorship will cause other own- 
ers to give serious consideration to Diesel pro- 
pulsion when planning to replace some of the 
rather more obsolete steam tonnage which is 
now in operation on cross-Channel services be- 
tween this country and the Continent. 


As is doubtless known to many readers of 
Dieset Procress, the British Broadcasting 
Corporation are extensive users of Diesel gen- 


erated power. In a number of their stations 
oil-engine-generated electricity is used exclu- 
sively for power purposes, while in others, 
notably the Empire Broadcasting Station at 
Daventry, Diesel generated power provides 
standby current. Another example of this 
latter policy is to be seen in the new Northern 
Regional Station at Stagshaw, Northumber- 
land, to the opening of which we were invited 
on October 19 last. The site is in a rural part 
of Northumberland some 16 miles west of 
Newcastle-on-Tyne. The mast aerial is 485 ft. 
high and the actual building is a modern- 
looking brick-built single-story structure of 
most pleasing outline. 


The main transmitter delivers 60 kw. to the 
aerial and power is obtained from the North 
Eastern Electric Supply Co. through a sub- 
station on the site. For emergency purposes 
in the case of mains failure the powerhouse 
includes a Diesel-driven alternator. 


The engine is a six-cylinder Crossley four- 
stroke cycle airless-injection unit having a 
rating of 600 bhp. at 375 rpm. It is directly 
coupled to a three-phase 50-cycle 440/250-volt 
400 kw. alternator, the output of which is con- 
trolled by the main switchboard in the power- 
house. 


The alternator may be synchronised with the 
incoming supply so that a change-over can be 
made without interrupting the programme. 
There is also a battery equipment to provide 
emergency lighting and to operate the auxili- 
ary equipment used in connection with the 
Diesel engine should the public supply fail 
entirely. Fuel for the Crossley engine is con- 
tained in two 40-ton fuel oil tanks, while 
cooling water for the engine as well as for dom- 
estic purposes is obtained from springs about 
half a mile from the station. 


Sectional and plan view of the “Prins Albert's” engine room showing 
machinery disposition. Plans through the courtesy of British Motorship. 
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, largest load ever hauled by a single 
truck, and an equally difficult if less spectacu- 
lar cargo problem are two recently completed 
by the Belyea Truck Company of Los Angeles. 
The largest load—a 105-ton bubble tower — 
was transported in one piece from the C. F. 
Braun Company plant at Alhambra, where it 
was built and tested for perfection of opera- 
tion, to the General Petroleum Company's oil 
refinery at Torrence, California. The extreme 
length of the bubble tower, 91 feet, as well as 
the 105-ton weight presented a problem that 
taxed the capacity and ingenuity of Belyea, 
given the hauling contract. In previous ship- 
ments of this type, even where gross tonnage 
was very much lighter, it has been the custom 
to use two or more trucks pulling in tandem. 


In this instance, however, the hauling equip- 
ment was a composite truck, assembled in 
Fageol Truck Company's plant in Oakland, 
using a Cummins 6-cylinder 125 hp. Diesel 


By FLORENCE JOHNSON 


motor, Brown-Lipe model 70 main transmission 
and clutch, Brown-Lipe 703 auxiliary transmis- 
sion and Sterling Motor Truck Company's 
dual-chain 4-wheel drive rear axle with triple 
differential. The Fruhauf Trailer Company 
of California designed and built a special 100- 
ton capacity low-bed semi-trailer and “jeep” 
(an auxiliary gooseneck front axle working be- 
tween the main low-bed semi-trailer and the 
But the great length of the bubble 
tower required the use of another low-bed unit 


tractor). 


to act as a dolly to support the rear end of the 
enormous load. In obtaining permit to use 
the 25 miles of busy public highways and city 
streets between Alhambra to Torrence, they 
were given permission to make the journey be- 
tween the hours of 2 a.m. and 7 am. The 
drive was rendered doubly difficult by a heavy 
fog, which made visibility dangerously low 
during the entire trip. The flexibility of this 
huge train was demonstrated when it was nec- 
essary to cross a surface railroad track where 


A\\\ 


TON DIESEL TRUCK 


the roadbed had an elevation of 3 feet above 
the highway pavement —on a curve with a 60- 
foot radius. It was not necessary to slow down 
more than for right-of-way safety! So success- 
ful and unmarred by untoward incident was 
the transportation of this unprecentedly large 
load that two additional bubble towers were 
ordered and safely delivered with no more ado 
or concern over their shipping than is accorded 


the hauling of a bottle of milk. 


No less masterful was the accomplishment of 
Belyea in transporting for the, Los Angeles 
City Department of Water and Power seven 
gigantic transformers built as a result of the 
city’s contracting for a volume of power from 
Boulder Dam. Each of the seven transformers 
weighed 95 tons. 
made it imperative for them to be kept up- 


The delicate mechanisms 


right during moving, and as nearly level as 
Hauled by the same Diesel dual 
chain 4-wheel drive tractor, using the jeep and 


possible. 


low-bed trailer, these transformers, built at the 
District’s plant at 1620 Main Street, were 
smoothly towed over crowded city streets to 
the Eastside Substation, a distance of five miles. 
Due to their extreme height (30 feet) the 
truck was routed over streets with high wire 
clearances. But a half mile of 6 per cent 
grade and a short 7 per cent grade was encoun- 
It created a real 
test for the Cummins Diesel motor and the 


tered near the Substation. 


Sterling 4-wheel dual chain drive rear end with 
triple differential. 


No greater proof of the efficiency and skill of 
the Belyea Truck Company can be shown than 
the ease with which these vast loads of three 
105-ton bubble towers and seven 95-ton trans- 
formers were speedily transported on single 
trucks without mishap or annoyance to anyone. 
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Unmatched in 3 Particulars ... 


.. » in wealth of engineering experience. American- 
Bosch pioneered the solid injection principle in 
America. 


... in wealth of manufacturing experience. Over 
15 years of experience in the manufacture of 
Diesel injection equipment is at the disposal of 
American-Bosch. 


... in wealth of service facilities. The service or- 
ganization of American-Bosch extends not only 
throughout the nation—but covers the entire 
world as well. Our experience is at your service. 


UNITED AMERICAN BOSCH CORPORATION 


STATIONARY... MARINE 


write for Bulletin 81, Fairbanks, Morse & Co., 900 South 
_Wabasi Avenue, Chicago, Ill. 34 branches at your 
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| FIFTY-SEVEN DIESEL ENGINES 


! Described in Detail by JOHN W. ANDERSON 


; $3 OO Aviation Section by PAUL H. WILKINSON 


320 Pages —10%"x13'2"—610 Illustrations, $3.00 


HIS new book on Diesel engines the Consulting Engineer, Diesel 
{ : is entirely different from any Salesman, prospective Diesel engine 


ers— the job i ind. 

— tn with past year in applying Diesel engines 
Lister Diesel u y illustra 
sectional drawings vizualizing with to varying power problems 


“i DIESEL other book previously published on buyer—yet the price is but $3.00 
q ENGINES , the subject. In this new book fifty- postpaid. 
DESCRIBED = In addition to the section of this 
in detail, illustrated in color and in , 
| full new book devoted to engine de- 
Alco—1714'x25" Four cycle sect scriptions, nearly 150 pages of addi- 
. a . John W. Anderson, author of the tional material of vital interest to 
| Allis-Chalmers well-known book Diese angenes ; you will be found immediately fol- 
SE OO editor of ““Diesel Application Plan- lowing the engine articles — see 
peri types = 
Buckeye Machine Co. book, Vol. One’’ and contributing chapter headings hereunder. Your 
4 itech tee editor to DIESEL PROGRESS, one particular attention is drawn to the 
| Coternilles—ell of the most experienced and best ‘‘Birth of the Diesel Engine’’ chap- 
Cidesde Piiecmatie—twe & known engineers in the Diesel in- ter because here you will find how 
ypes 
PT Oe dustry, has described in intimate the Diesel engine started, who was 
Cooper-Bessem Sone types detail these fifty-seven Diesel en- Dr. Diesel, what happened to him 
, ines. In this book he goes into the iginal dat ver ious! 
Cummins—all types gines —origi ata never previously 
ecchesndin-Shitation matter of individual design, dis- published on his early trials and 
DeLaV all ¢ cusses the features of design ofeach  tribulations—-an intensely interest- 
Ent one “ie engine in clear cut, thoroughly un- ing chapter. 
derstandable manner and makes 
Fairbanks-Morse—five types : : The blueprint section of the book, 
it possible for the reader to grasp 
Guiberson—Aviation : : : following the style set by volume 
readily and quickly the differences 
Hall Scott : one of the DIESEL APPLICATION 
between the various makes and . 
| Hercules—all types types of engines now available on PLANBOOK last year, will be found 
Hill Diesel : . worth the price of the book. Eighty 
| the market. He makes it possible to , 
Heoven, Dione, select from these fifty-seven dif- 0°44 pages of new plans, new appli- 
ferent models the one engine fitted cations, bringing you up-to-date 
International Harvester Co. with what has happened during the 


Lorimer Diesel 
aa Stenesdes-Bene—livlation complete clarity the design features We offer you this new book believing 
| Murphy Diesel of each engine, this new book brings it to be the finest book of its type 
i Standerd Dicoel you under one cover a marvellously ever produced, authoritative, in- 
Seeven Died clear picture of the engines now formative, beautifully printed and 


Superior—Type ‘“‘A”’ available. Right up to the minute, bound—a book you will be proud to 
as modern as tomorrow, printed own, a book from which you will 


Superior—Type ‘‘S’’ 
Ruston Diesel on a big page size (1014''x1314") to obtain much useful information. 


Victor—Vertical make the illustrations readable, May we hope you will use the 
Victer—Heriacntal this new book is indispensable to coupon hereunder to-day—now. 
Waukesha-Hesselman 
ADDITIONAL CHAPTER HEADINGS 
, (1) The Birth of the Diesel Engine — (9) Sailors Snug Harbor (18) 15,000 kw. Hydro Standby plant 
Weber—Horizontal (2) Vibration Elimination (10) Chicago Diesel Fire Boat (19) 22,000 hp. Mine installation 
Western Diesel (3) Noise Elimination (11) 580 Fifth Ave., New York (20) Combination Hydro-Diesel- 
Winton—Two cycle (4) Flexible Connections (12) Mobile Ice Plant Steam 
(5) Air Filtration (13) New York University (21) French Community 
Fifty-seven different models de- (6) Ponca City, Okla. (14) Parke Davis Company ei Lage scary oe 
i i (7) De t Store Applicatio: (15) Imperial Irrigation District , Texas, Observa 
ras in color tudy (16) LaPorte City, Iowa (23) Langbein Cutlery Company 
so — (8) Port Clinton, Ohio (17) 8000 kw. Shanghai Plant (24) U.S. Coast Guard vessel 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 
Enter my order for a copy of the DIESEL PLANBOOK & ENGINE CATALOG, Volume Two, for which I enclose $3.00—it being 
understood that shipment will be made postage prepaid. 


~ 
60 please print name and address ; 


el 
1e 


HERCULES 


As a further step in its program to make 
available a complete line of high-speed Diesel 
engines, paralleling in performance and in- 
stallation dimensions Hercules gasoline engines 
of similar displacement, Hercules Motors 
Corporation has announced the series “DOO” 
four-cylinder Diesels. 


Of neat, compact design, the new “DOO” 
series has been developed particularly for use 
in commercial vehicles of smaller and more 
popular sizes as well as for a wide variety of 
industrial, agricultural, oil field and marine 
applications. Three models of the new series 
have been produced. The smallest, the 
“DOOB” has a bore of 334” and a stroke of 
414” with the total piston displacement of 
198.8 cu. in The “DOOC” has a bore of 4” 
and a 414” stroke with 226.2 cu. in. displace- 
ment and the “DOOD” has a 414” bore and 


414” stroke with a 255 cu. in. displacement. 


The “DOOB” is rated at 62 hp. and the 
“DOOC” at 70 hp. at an engine speed of 
2600 rpm. At 1600 rpm. the “DOOD” de- 
velops 56.5 hp. 


A rigid crankshaft of ample proportions, with 
bearing surfaces electrically hardened by the 
Tocco process, is supported by five bearings 
in a crankcase which is cast integral with the 
cylinders. The crankcase also supports the 
four bearing camshaft. Aluminum alloy pistons 
are used for maximum heat conductively and 
lightness of reciprocating parts. Connecting 
rods are of heat treated nickel chrome molyb- 
denum steel, rifle drilled, providing pressure 
lubrication to the full floating piston pins. 


The series of Hercules “DOO” Diesels is avail- 
able in power unit form, either fully enclosed 
or in the open type of assembly, such as is used 
for pump and generator drives and industrial 
applications generally. The series promises to 
meet an increasing demand for a small four 
cylinder high speed heavy duty type Diesel 
thus making available Diesal economy for new 
and larger fields. 


MACHINING ALUMINUM 


COMPLETELY revised edition of the 
booklet, Machining Aluminum, is now avail- 
able to the readers of Dirset Procress through 
written request to the Aluminum Company of 
America, Pittsburgh, Pennsylvania. Everyone 
engaged in the design, machining or produc- 
tion of aluminum and aluminum alloy prod- 
ucts will find interesting and up-to-the-minute 


information in this latest release. 


S.A.E. NEWS 


I. an effort to stabilize the supply of No. 1 
Diesel tractor fuel available over different parts 
of the country so that the user can be assured 
of a standard, uniform fuel regardless of loca- 
tion, a Subdivision of the Tractor and Equip- 
ment Division of the SAE Standards Committee 
has been appointed to draft a simple defini- 
tion of this fuel for adoption as an SAE 
standard. 


In two sessions of vital interest to Diesel men, 
the SAE Diesel Engine Activity has planned five 
papers covering a broad range of Diesel ac- 
tivity for the SAE 1938 Annual Meeting, 
scheduled for Jan. 10 to 14, in Detroit. One 
of the two aircraft Diesel papers on the tenta- 
tive progress is the “Status of the Diesel as a 
High-Output Engine for Aircraft,” by E. G. 
Whitney of the National Advisory Committee 
for Aeronautics. Authors of the two papers on 
Diesel supercharging planned for the meeting 
are Russell Pyles of the Chicago Pneumatic 
Tool Co. and Harte Cooke of the American 
Locomotive Co. “The C.F.R. Automotive 
Diesel Fuel Progress Report,” by T. B. Rendel, 
chairman, will complete the program. 


Containing an up-to-the-minute review of 
Diesel engines for trucks and a frank discussion 
of the problems raised by Diesel powered 
trucks in tunnel traffic two papers at the SAE 
Regional Transportation and Maintenance 
Meeting, Newark, N. J., Nov. 9 and 10, were 
indicative of the growing interest in the Diesel 
in the truck-transportation field. Held simul- 
taneously with the National Motor-Truck Show 
the Meeting dealt entirely with trucks, their 


maintenance, design and selection. 


“It appears that there will be a slow but 
steady increase in usage of the Diesel engine in 
trucks,” forecasted Joseph A. Anglada, con- 
cluding his discussion of Diesel design trends in 
his paper: “Development and Trend in Truck 
Design,” at the Newark SAE T & M Meeting. 
To explain the rapid progress made recently in 
the development of the high-speed automotive 
Diesel, Mr. Anglada quoted from an article 
by Harry R. Ricardo: “A new school of engin- 
eers with no respect for inherited tradition. 
took possession of the heavy oil engine, deter- 
mined to make it dance to a livelier tune, and 
even to race the gasoline engine on the public 


highways.” 


SAE Past President Charles F. Kettering was 
the chief speaker at a luncheon staged during 
New York Auto Show Week by General Motors 


Corp. to celebrate the 40th anniversary of the 
invention of the Diesel engine. 


WORTHINGTON DIESEL 
ENGINE POWER... 


This modern installation is completely Worthington. 
The 150-hp. Worthington Diesel is driving the 
generator through a Worthington Multi-V-Belt 
Drive. All auxiliary equipment is by Worthington. 


is PROFITABLE POWER 


ORTHINGTON Diesels are cutting 

direct power generating costs, as 
well as providing maximum assurance 
of continuous uninterrupted service 
which is essential to profitable opera- 
tion. 
An impressive and steadily growing 
list of Worthington Diesel installations 
carries with it records of dependable 
performance ...consistently repeated. 


Ae LINE provides the correct engine for 
every individual condition. ..and Worthington 
air compressors for starting, rotary pumps for fuel 
transfer, and centrifugal pumps for jacket cooling, 
give additional service security through the undivided 
responsibility of one maker. 


50 to 1500 horsepower 
Every type of drive 


@ Literature on request 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


Offices and Representatives in Principal Cities 
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THE JOSEPH CONRAD 
Two Cylinder ATLAS Diesel Generating 
Sets Isolated by KORFUND Vibro-Dampers 


On Land 
. . . . And On Sea 


KORFUND Isolates 
All Diesel Vibrations 


The KORFUND steel spring Vibro-Dampers are 
achieving the same prominence for the isola- 
tion of marine Diesel engines they now have 
for the isolation of Diesels installed on land. Look 
into KORFUND methods for the elimination of 
normal transmitted Diesel vibrations on your next 
marine installation. No obligation, of course. 


THE KORFUND COMPANY, Inc. 
4826 32nd PLACE LONG ISLAND CITY, N. Y. 


INSTALLATIONS 


PETROMETER CORP. 
1 Star Sq., Long Island City, N. Y. 


NEW AIR FILTER 


Ti: American Air Filter Company an- 
nounces the “Cycoil” oil bath air cleaner de- 
signed especially for the protection of air com- 
pressors, oil and gas engines. The “Cycoil” 
employs a new principle of air cleaning, ap- 
plied for the first time in a commercial unit. 


Exterior view and cutaway section of 
the American Air Filter Company's 
new “Cycoil” oil bath unit. 


Referring to drawing, air enters at “A” and 
passes downward. In sweeping across the plate 
“N”, it picks up an oil spray which is carried 
upward through passage “C”. At point “D”, 
the oil and air mixture passes downward 
through vanes which impart a whirling motion, 
and the major portion of entrained oil together 
with most of the dust is thrown to the walls 
of the inverted cone “E” by centrifugal force. 
The pre-cleaned air then passes upward through 
a crimped wire filter cell where the last traces 
of oil and dust are removed, and the dust-laden 
oil passes back into oil reservoir where the dust 


settles out before oil is recirculated. 


The advantages claimed for the “Cycoil” air 
cleaner are: Extremely high cleaning efficiency 
even under heavy dust concentration. Elimina- 
tion of all linty dust in pre-cleaner. Extra 
large dust-holding capacity to take care of sand 


storms, etc. Easy and simple maintenance. 


“Cycoil” air cleaners are now available in sizes 


suitable for handling 250 cfm. to 2,000 cfm. 


Cc. B. MURPHY 


Ti Power Engineering & Equipment Com- 
pany, P.O. Box 3095, Dilworth Station, Char- 
lotte, N. C., has been formed to install com- 
plete power plants. This company represents 
the Superior Diesels in the Carolinas. C. B. 
Murphy, so well and favorably known through- 
out the Diesel industry as “Pat” Murphy, is 
one of the moving spirits behind this enterprise. 
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MODERN DIESEL LOGGING 
- « « « Continued from page 40 


push back up into the hills, farther and farther 
from the mills and from tidewater, increasingly 
important becomes this transportation factor. 
In this steep, rugged rocky country it would 
cost a fortune to build a railroad to hold a suit- 
able grade. Trucks, however, fear not the vary- 
ing grade; the over-one-hump-and-down-into- 
the-other-one method of building a cheaper 
road. Of course, adverse grade (against the 
load) is not to be desired, but we are shooting 
for CHEAP LOGS, and cheap logs we get by 
using the modern Diesel-powered motor truck. 
Again we have the regular exhibition of 
superior performance that has come to be 
expected of a Diesel-powered unit of any sort — 
get it because of the very characteristics of the 
Diesel engine itself. 


The truck does not falter on steep grades — she 
keeps coming when Diesel-powered away up 
the grade instead of shifting down near the 
bottom. She “hangs” in the gear, maintaining 
a faster average speed on ascending grades than 
any gasoline engine has been able to make. 


In a session of the recent Pacific Logging Con- 
gress, held at Seaside, Oregon, during late Sep- 
tember, an outstanding authority on truck log- 
ging presented a paper outlining the advan- 
tages gained and the economies effected by 
using large motor trucks powered with Diesel 
engines. Formerly they had used smaller 
trucks, and then larger trucks with gas engines, 
but the results obtained with the Diesel-pow- 
ered trucks were so outstanding and his argu- 
ments for them were so convicing that it seems 
certain that no one contemplating the opening 
of a new logging operation, or in determining 
a method of transportation, could think other 
than about Diesel-powered trucks. 


The Logging Congress mentioned above at Sea- 
side would have been interesting to anyone 
awake to the possibilities of the Diesel engine. 


Not a piece of steam equipment was exhibited, 
hardly a word was heard about it. Diesel units 
were everywhere — tractors, shovels, loaders, 
yarders, generating sets for camp lighting and 
power, motor trucks and many power units. It 
was noticeable that every donkey of any size 
at all, or with an engine over 400 cubic inches 
displacement, was powered by Diesel. Motion 
pictures shown during some of the business 
sessions showed three or four different reels of 
motor trucks all using Diesels. It was notice- 
able that all the spectacular operations — the 
ones who are doing the impossible — are using 
Diesels. Surely there must be something to it! 


jection type engine—especially designed for medium speed 
and continuous duty. Here, main bearings, pushrods and 
rockers are certain of a positive supply of cleaned lubricant 


at all loads. 


Where severity of service demands maximum lubrication 


efficiency, CUNO Auto-Klean FILTERS are the obvious 
choice. And, their continuously cleanable ability, while in = 
service, recommends them particularly to the Diesel power solids fo the ample, sump below. The 
user. . . Ask for the facts. interior bans 


Schematic Section of a ty: UNO 
FILTER, showing direction of flow. Oil 
enters the case and passes through 
the closely spaced filtering discs which 
catch the suspended solids. Then, ro- 


ENGINEERED FILTRATION 


CUNO ENGINEERING CORPO 


ON — MERIDEN, CO 


The POWER to START! 


Dependable air compressors are vitally 
important for starting Diesel engines. 


Write today for details and prices on 


UINCY 


Compressors 


QUINCY COMPRESSOR CO., QUINCY, ILL. 
205 W. Wacker Drive, Chicago and 
Branch Offices: 30 Church Street, New York 


Young 
HEAT TRANSFER SURFACES 
FOR COOLING | 
GASOLINE OR DIESEL ENGINES ON 
TRUCKS BUSSES * TRACTORS RAIL 
CARS * LOCOMOTIVES * POWER UNITS 


C.H.BULL, 115 10th St.. San Francisco, California 4 
L.O. STRATTON, 404 Spalding Bidg., Portland, Oregon 


YOUNG RADIATOR 


1 
om 
= 
oh 
es 
ist 
34 
Ir 
it 
cy 
> 
ra 
d 
ne 
gh 
- . 
/ 
‘ 
con 
fe 
63 


‘s largest manufacturer of fittin 


| for standard designs or submit your own specifi- 
_ cations for Weatherhead production. In either 


case you'll get accuracy and quality of the finest 


THE C0. CLEVELAND, OHIO 


“ALNOR” PYROMETER 
CONTROLLER 


The “Alnor” Pyrometer Controller is offered 
for those who desire automatically to control 
temperatures of heat treating furnaces, melting 
pots or other heating devices at a definite pre- 
determined point. 


The principal of operation is electronic simi- 
lar to a radio circuit. The pointer of the in- 
dicating pyrometer carries a small vane. An 
adjustable target is provided which carries two 
condensor plates or vanes. These vanes are 


the capacitive element of a tuned circuit. 


Except at the point when the temperature in- 
dicating pointer and the target coincide the 
circuit is unchanged. When the temperature 
pointer with its vane approaches the tempera- 
ture setting, the vanes of the pointer and tar- 
get interweave and produce a circuit change 
which in turn operates a relay. The heating 
current if electric is shut off or in case of the 
fuel fired operation, the fuel valve is closed 
partially or completely depending on the type 
of valve used. 


There is neither motor nor depressor bar used 


in the Alnor Controller nor is there any direct 
contact between the vanes. The temperature 
indicating pointer is free to give continuous 


indication and control. 


For fuel fired applications, a suitable valve 
must be used which can be either of the solin- 
oid or motorized type as desired or necessary 


for the requirement. 


The indicator movement is the same as that 
which has made “Alnor” so universally known 
for over 15 years for their accuracy and depend- 
ability. It has unusually high torque for its 
high internal resistance. It is double pivoted 
with two highest quality jewel bearings. Its 
6 inch mirrored scale provides ease of reading. 
An automatic cold end compensator of the 
spiral type is furnished as standard equipment. 
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SHARPLES EXHIBITS 

URING the week of December 6 to 11, 
the Sharples Specialty Company will maintain 
a very interesting exhibit (Booth No, 59) at 
the sixteenth annual Exposition of Chemical 
Industries. The following Sharples equipment 
may be inspected there at that time: 
The Rotojector, which is a high speed cen- 
trifugal, so designed that it is self-cleaning, 
requiring only about ten seconds to clean the 
bowl while running; 
A 15,000 rpm. commercial Super Centrifuge, 
having bronze frame and Monel bowl and con- 
tact parts; 


The new proportionometer and mixer as de- 
veloped for the continuous treating equipment 
for caustic refining of vegetable oil and for 
acid treating of mineral oil; 

A 50,000 rpm. turbine driven Laboratory Super 
Centrifuge, developing 62,000 times the force 
of gravity, having bowl and contact parts of 
Monel construction; 

Last and most important, the new Sharples 
Ultra Centrituge will be operated in the booth, 
at a speed of 80,000 rpm., developing 250,000 
times the force of gravity, in a vacuum of }oths 
micron pressure, special photographic equip- 
ment being used to take photographs of the ac- 
tion inside the bow] while running. 


SUPPLY LIMITED 
W. 


now have but thirteen copies of the 
Standard Practices left on hand. This book 
has enjoyed a remarkable sale. It was pub- 
lished by the Diesel Engine Manufacturers 
Association late last year and has become the 
bible of the consulting engineer, Diesel sales- 
man and prospective Diesel engine user. 
And logically so, it contains a mass of vital 
information pertaining to standard perform- 
ances, equipment and definitions. The cost 
of Diesel power. The selection of engine sizes 
for a given load. Power plant buildings. 
Engine construction. Governors and speed reg- 
ulation. Erection data. Fuel oil storage and 
handling. Lube oil systems. Cooling water sys- 
tems, etc., etc. Everything you need to know 
on Standard Practices —and the price of this 
unique book is but TWO DOLLARS. Subject 
to the supply now on hand we offer our readers 
this book — and heartily recommend it to them. 
DIESEL PROGRESS, 2 W. 45th St., New York. 
Enclosed find $2.00, send me a copy of 
Standard Practices postpaid. 


Start out right . . . install VIK- 
ING ROTARY PUMPS. Their 
positive action, high efficiency 
and low first cost will mean the 
immediate solution to any and 
all of your rotary pumping prob- 
lems. Write today for detailed 
bulletinson Viking Rotary Pumps 
designed and built especially 
for the DIESEL INDUSTRY. 


Must Have the 


RIGHT 
ANSWER! 


VIKING PUMP COMPANY 


CEDAR FALLS... . IOWA 


YALE-4 e 


@ And for that matter Annapolis—4! 
Actually its a count of the silencers 
on the new Diesel trawlers recently 
built for the General Seafoods Corp. 
The West Point, Yale, and Annapolis 
line up 100% Maxim Silenced—each 


—a total of twelve silencers in all. 


ete. 


NEW YORK CITY 


WEST POINT-4 7 


Cooper-Bessemer main engine is fitted 
with a Maxim SC2 Spark Arresting 
Silencer, and each Lister auxiliary en- 
gine is equipped with a Maxim BRM 


@ Tackling tough noise problems has 
always been our specialty. Broad ex- 
perience, plus many models to choose 
from, enables the Maxim Silencer 
Company to make intelligent recom- 
mendations for all makes of engines, 
compressors, blowers, vacuum pumps, 


THE MAXIM SILENCER COMPANY 


HARTFORD, CONN. 
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66% SAVINGS 


@ The Avalon Dairy, Middletown, 
Ohio, reduced Power cost 66% 
when they installed an 80 HP 
Buckeye Diesel Generator Set re- 
placing Purchased Power. 

@ Buckeye Diesels are strictly sta- 
tionary medium speed _ engines. 
Sizes range from 40 HP and up 
to 600 HP in single units. 

@ Let us give you more details on 
these economical engines for your 
plant. 

Write for catalog and bul- 
letins on your letterhead. 


The Buckeye Machine Co. 


Engine Builders Since 1908 


Lima, Ohio 


” 


Two of the three “Senior 
Liquidometer fuel tank gauges 
recently installed in the new 
Diesel power plant of Stahl- 
Meyer, Inc., meat packers, of 
Brooklyn, New York. Above 
are the three Chicago Pneu- 
matic Diesels whose fuel 
tanks are equipped with these 
Liquidometers. 


COMPANY producing food for public consumption must necessarily 
demand the best of everything. The selection of Liquidometer tank 
gauges in this new Diesel plant of Stahl-Meyer, Inc., proves them equally 
critical of equipment quality as they are of food quality. 


fudge value of 


HEMPHILL-TRAINED 
DIESEL MEN 


from these typical graduates: 


CHIEF 
ENGINEER 


The easily read dials of these instruments enable engineers to check 
quickly and accurately oil deliveries, consumption and amount on hand. 
No Diesel plant is complete without Liquidometer Remote Reading fuel 
storage tank gauges. Specify Liquidometer or Levelometer. Models avail- 


able for tanks of any capacity. 
Write for data. 


The LI QUIDOMETER Corp. 


36-24 SKILLMAN AVENUE, LONG ISLAND CITY, N. Y. 


Now available with DIESEL POWER DIESEL GENERATOR BARGAINS 
Very latest Cummins 6-cyl. 85 hp. dir. con. 45 kw. 
3/60/110-220, 4-wire gen. dir. con. exciter on com. 
Write for information $3,750. Also new 20 kw. Cat. Diesel set at discount. : For capable Diesel men call on 
PORT ELCO 247 PARK N. Y. Cc. POWER EQUIPMENT CO. Birmingham, Alabama : || LL 


DIESEL SCHOOLS 
VIKING INSTRUMENTS, Inc. Consult or write our employment 


Specialists in Engine Alarm 


GOULDS HYDROIL 
CENTRIFUGAL PURIFIERS 


directors at any of our schools: 
_ NEW YORK CHICAGO SEATTLE 
Systems and Safety Controls BOSTON MEMPHIS LOSANGELES 

STillwell 4-2287 - DETROIT VANCOUVER, B. C., CANADA 


31-46 9th ST., LONG ISLAND CITY, N. Y. ee, 


oy fuel and lubricating oils” 


GOULDS PUMPS, — 
Seneca Falls, N.Y. 
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KN OW YOUR 


| PITTSBURGH FUEL OIL METERS ... 
will tell you exactly how much 
oil is consumed over any period. 
Write for Bulletin 
PITTSBURGH EQUITABLE METER CO. 
PITTSBURGH, PA. 


-~AVFFMAN 
PRECISION BEARINGS 


BALL ROLLER THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Conn. 


——J 


ease. 
GEARS - GEAR UNITS 


GEARFLEX COUPLINGS 


A Marine and Industrial Service 
FARREL-BIRMINGHAM COMPANY. 


CRACKED HEADS WELDED 


° EXHAUST 
Satisfaction VALVE SEATS 
Guerenteed- HARD SURFACED- 


BRODIE 
STEMI) 


Brooklyn, 
New York 


| 
| 
| AN ENGINEERING SERVICE 
| 


LLIOTT 


ELLIOTT “COMPANY 


Electric Power Dept., RIDGWAY, PA, 
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STOVER Diesel ENGINES 
CUT POWER COSTS 75% 


ectrical ignition nor on 
trained operators. 


WATCH THEM GROW IN 


Compact and sturdy, STOVER Diesels provide low 
cost auxiliary ar cog for isolated locations and 
emergency lighting service. STOVER Diesels operate 
smoothly reliably the condi- 
tions. If you are paying peak dema 

it will pay you to find out a 
Diesel will save you. Write Department DE-64, 
A few profitable distribution franchises still are open. 


STOVER MFG. & ENGINE COMPANY 


FREEPORT, ILLINOIS 


NEWS 
in the 
Diesel Field 


This ingenious in- 


IESE L progress 
means inventive 
progress,and any man 
interested in this fast 


and control 


whereby 

the amount of fuel 
to be injected to the 

ideas carefully. Many be 
strides have been made; 
many more will be the speed of opera- 
made. It has been the tion of the engine. /)p 
privilege of Victor J. j 
Evans & Co. to sefve 
a number of inventors Many inventors | 


in the Diesel field. 
Our facilities as Pat- two FREE books. / 
ent Attorneysare Mail the coupon 
complete; our expe- 
rience spans more 
than a third of a century. The 
Free books shown here contain 
many interesting facts about 
patents and inventions—facts 
you should know to protect 
your rights. Simply indicate 
your interest on the coupon, 
OR. 


Co: 


| REGISTERED PATENT ATTORNEYS ! 
245-P, VICTOR BUILDING | 
| WASHINGTON, D. Cc. | 


| _ Send at once a free copy of your book, “Patent Protection” 
and your special booklet of “Suggestions 
to Sell an Invention.” 


‘ ‘ 
— 
| 
EnAlING 
Obs non-explosive diesel oil generates as much power as 
ores a3 COSTS one gallon of gasoline in any other type engine— 
experience backs STOVER Diesels jency, de- a 
ae ought to full load, from a cold start, almost in A 
a : 
— 
: 
SIZE AND POPULARITY 
' 
SEND FOR FREE 
STOVER DIESEL BULLETIN No. 40 , 
} 
| 
: 
| 
| vention, recently 
patented, is a fuel | ma 
injector which em- 
bodies both pump 
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ance and cut costs with “RPM” 
DIESEL ENGINE LUBRICATING OIL 


D AY after day come letters 
from everywhere — acclaiming ‘‘RPM” 
Diesel Engine Lubricating Oil! It’s proof 
ALASKA that patented super-active ““RPM”’ Die- 
“the oat baad sel Engine Lubricating Oil will keep your 
tha in a “Caterpillar” Diesel Engine at its peak 
pillar’ Engine: efficiency throughout a heavy, strenuous 
season. 

It’s proof that the bugbears of carbon- 
__ og ization, sludge and excessive overhauls 

Engine for carbon removal have been licked. 
Dew’ considers “pany DOU Test it for yourself. Insist on the pat- 
BAS Diese! ented lubricant identified by the “RPM” 
trade-mark. Recommended by Caterpil- 
lar Tractor Co.—and by Diesel engine 

operators in all corners of the globe. 


DISTRIBUTED IN THE UNITED STATES BY: 


THE CALIFORNIA COMPANY (Montana only) 
THE CARTER OIL COMPANY, Tulsa, Oklahoma 
COLONIAL BEACON OIL COMPANY, INC. 
HUMBLE OIL & REFINING COMPANY 
STANDARD OIL COMPANY (Indiana) 
STANDARD OIL COMPANY (Incorporated in Kentucky) 
STANDARD OIL COMPANY (Nebraska) 

THE STANDARD OIL COMPANY (Ohio) 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY OF LOUISIANA 
STANDARD OIL COMPANY OF NEW JERSEY 
STANDARD OIL COMPANY OF PENNSYLVANIA 
STANDARD OIL COMPANY OF TEXAS 
UTAH OIL REFINING COMPANY 


—IN CANADA BY: 


IMPERIAL OIL LIMITED 
STANDARD OIL COMPANY OF BRITISH COLUMBIA LIMITED 
—and by distributors in more than 100 other countries 


STANDARD OIL COMPANY OF CALIFORNIA 


Caution: There is only one 
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An exacting tunneling job 
in Manhattan is the Sixth Avenue Subway, now under con- 
struction through a maze of conduits, power lines and existing 
subways. And a great deal of the tunneling has been through 
solid rock. Here is a 14-yard Lorain shovel with 12’ beam and 
10° dipper-stick working for Rosoff Brader on the difficult con- 
tract between 40th and 47th Streets. It is powered by a 
“Caterpillar” Diesel D8800 Engine, because plenty of power 
and quick response for close quarters are necessary. Every- 
where, users of power have found that these Diesels “say it 
with savings.” There are 7 engine sizes—from 44 to 160 hp.... 
and more than 90 leading machinery and equipment manufac- 
turers power their products with “Caterpillar” Diesels. Sales 
and service available everywhere. 


CATERPILLAR DIESEL ENGINES 


ee. OFF. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


WORLD’S LARGEST MANUFACTURER OF DIESEL ENGINES 
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